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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide an expression 
vector capable of making a high level production of a 
gene tic recombinant protein by using a mammalian cell 
as a host. 

SOLUTION: This expression vector which uses a 
promoter having low expression inductivity as a promoter 
in a plasm id and has a gene cistron of wasting 
neomyclnphosphotransferase such as 

neomycimphosphotransferase cistron, etc., having an 



insertion sequence containing at least one couple of a 
sequence capable of coding an amino acid sequence 
between a sequence of the promoter and sector of a gene 
translation of the neomydntransferase and a 
multicloning site for gene integration having strong 
manifestation inducing promoter. This vector induces the 
high productivity of the genetic recombinant protein the 
hose mammalian cell. This vector preferably contains a 
gene cistron of dihydrofolic acid reducing enzyme using 
low expression inducing promoter as a promoter. 
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BamHI 1795 



PstI 469 
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Sac It 188 
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\ 3725 

'Psti4on 



Co{Q orl 



(bGH pA) ^ c» u 7'**-u-5' 3 >i^9ti^ 

CoiB ori xffintai:|-UV> 

Mu-OHFR RMASrttitOHFfiae? 

Fsv<ooe a<tsv4o:/a«— ^— cs vAOMi-uyy^Ni) 

SV40 pA s V 4 0* u 7?*-u-v 3 >i'tf^^A 



(2) 

1 

mmm t o ra ic r 5 y ^la^ij sr => — k b# 133;^] sr/i> 

AiB>FiJSr*-t-S^tt:#mtt-5M*«2(c|E«co^a, 20 
t LT<DMii&(S!:BdS^;^-v-f W7;«-;^7;«- h7>':^7 

^ 7— ^ae^-!asRfl«P8M^Stci3J^iS-r-5 *\ *fctt 
1 i£S^> L < {4 23^»-rtbfcteS<cfc5T ? /^lE^iJSr 

— -Cfc 5 i t Sr#^ t -^--5 2 ~ 4 <^ V ^-f 1 ]® 

t S:#^i-r 2 ~ 4 (0\,^-rtlf)^ 1 3®{ilE«0^ 

[S*:® 7 1 Kif AiB?iJO'>>i < t ii-m^ b 7 

tl,/6^<D 7" n ^— — d> t> 31 N :/-y— g55)-^Sr ^5fe Ufc t, 
© ^^ffi-r S r t trlt® t i- S if 2 ~ 7 cDV 

^•^A{-J:!3^g±*fflS&^?g«te^^*S::i:Sr-g-?>. G4 
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2 

lai: LTi^'t Kn^^7C^^^t8CH0J»BJia^fflV^, K 
7*7 :^ 5 KOjie-?(Z>^|g^;BBJ5a'-.(Diite^«A^I-p« 

im^m 111 t K a ^mji5cs^^ae^ k a 

i^»B^^»tt©^£v^7'a^-^-i LT, nifLl!)ife*B 

Jia-e«ffl^%^ bllVN^ W-? Sii'B^®7'D ^— ^ — 

iit*« 131 ^ '^y<i^m^i^&'f-i:m.^72<A,rm^m 

1~8. 1 OiSit^l 1 (OV-rttd^l^JClSttO^^^ 

[^M<^P«B^j:tftWl 
[000 1] 

[0 0 0 21 

[00031 m%Wi^mm^m±k vtcm^^ i^^^i^n 

(4tlSBg59-183693-§-<^#;DNA. 7, 651M, 1988^) . y >^ 




3 

C3 3ff>f ^(J. Fermentation Bioengineering, 4, 257 

M, 1989^, Proc. Natl. Acad. Sci. USA. 83, 6465H, 1986^: 
Biotechnology, 6, 67H, 1988¥) . IFN- y (Proc. Natl. Aca 
d. Sci. USA, 80. 4564M, 1983^) . IFN- 0 (Cy totechnolog 
y,4,173H,1990^)/^^riC^?>tt^o t.fc^ ^ J ^ xi — 

5 (Biotechnology, 10, 169M, 1992^; J. Immunol. Method 
s, 125, 191H, 1989^: Biotechnology, 10, 1455M, 1992 

[0 0 04] 10 

[0 0 0 51 ^m^mmB.^mKh\^. ummm±.m^ 
*f b T g mmw^^^ {c^s-r 5 mm. xomm 20 

[0 0 0 6] ^^m/&<ommh\^. 5te^^AfcJ:i9# 
bttfc^Jia^ T3->^cDia^^>'^<^KcD^]^l/-</V;^5S 30 

u. Rev. Cell Biol. , 6, 679B:, 1990^) o 
[0 0 0 7] 

[0 0 0 8] :^^mmh\1^. ae^^AJ^ii:'?^^}^* 

-^iS5&bfco a^s^-«A^oG4i8Btt»^ uro^uaa 

*^T*^^6tl/^>5^ W^^Woffi^S: prtM{ci-^^^-<^ 
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[0 0 0 9] ^A^tt^NEO-jte^^^S&^J&Jgr ^>/^V^ 
-Yv-VCKilT. G418-Cft|g-t--6)t;i^t*-5SStiS:?l#t--5 

[0 0 10] *^§g#ibf^. NEO^^^^^tm^Sr^fed 

*^flJ?a^fe#:±<o^«^mfi:@(cM^JZ.^tL/^v^ps (9 G418W 
tt^:7^^^^ Ymu^tm^w±<om^xm\^'^m^^^ 

Jgi4fe4'<OG418-fe v- 3 v(c^L-C^#:65fflllT-fc^ J: 

- >^r^^ byh^^^iV^ < o:6^*> § (Mol. Cel 
1 Biol.,3:1246H, 1983^; MoLCell Biol. , 6, 2593H, 1 
986^; Mol. Cell Biol. , 7, 1296M, 1987^ ;DNA, 7, 65 IM, 
1988^). me>C>WJ(C43V^TK^^gffi<D?^9teSlft: 

[0 0 1 1] ^^myt^ NECaSe-^-v^^ hn^-(^«^^ 

;6^o^ :/ n ^ — — ^ NE0^ae-7-ISf^®« ^ T ^ 

J: *9 ^DNASB^iJ ^JfA (fflAIB^iJ) LT>i>or^. "^/c 

x^thkmm<Dm^^hoz.h\^x^ . m^^mM^x 
V m9u^ $ thtc^m^mm ;jo tt s m(y<DmmMm^m 
i.<mn^'^mM^vi^^h(Dxh^o ^^m<D. neo^ 

fcG4181fttt*^i|#^fK)(cS#T-^ ^ ct 5 ^< r ^ d^e>. 

[0 0 12] -r/jr^p-ib. :7^^^^ h^^lzmn 

mimrm&'T'i^:^ h n V:^^ J;I;^^^^M^tt:7^t:^^- 
[0 0 13] m rm^iiNEO^ate-^i/;^ hn^-j <o:7^n 



(4) 

5 

-Sr^5feLfct><DSrffi>^"C^. <tO^^W(c|^. CHO^ 

>5r - ^ t> CO (Mol. C 

ell Biol. , 6, 2593H, 1986^)^3^}^ ^tt^ f^^lC^S^tt 

^/Ky VTn5(Cold Spring Harb. Symp. Quant. Biol. . 45, 
107M, imm^J:t*<Dh^>:^:^:/>'mm^\z.n hVzf 20 

<DXhi%\tX<. T^y®?iB^US:='— KL»'5iB?^iJ;^5fpr 

fiS 0-1 0 0 0:|S£. ^e^^L< fll 0 0 — 4 0 

&?JjC(i (-6) , (-3) , (+4) ) CD n if ^ *3liE?U (Nucleic Ac 30 
ids Res. , 15, 8195H, 1987^) {C^^-r-5fiE:BO:^Sf^ 

[0 0 141 vmk(om^mm^'^i^±<Dm^ 

14^^ e>G418-fer u^->B>{cxr) f^^m^m^ $ r ^ 

^ — t LTf^. t M^-f hp<:^t3 Immediate Ea 

rly(hCMV MIE:Cell, 41, 521M, 1985^) >^a^— , ^ 
-T^'^l^y'u^^^^iProc. Natl. Acad. Sci. USA, 84, 4 
831M, 1987^) ^ polyAv-^ 5? v^J^;g4^/i"=t >pg 
*(OpolyAiBJU(DNA 5, 115H, 1986^)^;$5fc{f ?>^^^o 

50 
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[0 0 1 51 ^V^-^r^^Sae^^ffl^ 
^^fBfiS^^J^a^^^-^^r i:S:-&tf. G418Wi4^J5ai?'cr 

[00161 :^^m^^^-n»^i.< n^tcDHFmfR 
^v^^^ ha^^sr*-r^o r<o-<i5^^-fi. m%m^m^ 

[0 0 171 DHFRate^V;^ h n >'{Ci3V^T{i. NEO'* 
5 SV40<O ^ig >^ a ^— — ^ ^- 

(#HBg59-192089-^<^#) f^DHFRiie^- 
[0 0 181 ^mmn. cJ^V^^^Kite^Sr^^ 
[0 0 1 9] $?>(c. ^ >^<^Mmm'=P^m 

[0 0 2 01 ^fc. JilHODHFRiSe^v-;^ h 

[0 0 2 11 *%eg(c:f3v^T mmmmi^<om^yu^ 

i^TV^5:7^^^-:^— , ^?«X.tfSV40:7'n^— , LTR 

^ti^m^{^&^x^>'y<^n(D^m,jf>m^^y'x:^^—^ 




7 

yA) SrS*®^^ t-^e^ • 19 ^ w^^^^^ 

d^t> b< {^^SODNAIE?iJS:#Agfi?ija: bT-^Az-Ctj^ 

^il^^4^5^tV^t: ^1^>r h;^;«far^^/W;^Major Innneid 
ately-EarlyfetiS^a^— , /3 -T:^^^:x:7"^^— 
^ - ?S n - ^Irm*-^ ^ o 
[0 0 2 2] 

(ColEl ori):j3j;U5r>t'v'y ^'Bttste^^^-r-S:^ 
"7:^^ ^ ^ — (pUC^ : Gene, 33 : 103M, 1985^. pBR32 
2^:Gene, 22. 277H, 1983^) 

ti. *^M<o^:?^>5^ — ^ bTDHFRal>E^->;??. ^^:/t>;i- 
=^mi^"^Oo -^[CMTXfiDHFR5te^(Ditfl®fc(t-e:^^ 

ffllS 1/ 3 ^-fC,^ V ^ t ^ (J. Mol. AppL Gene 
t. , 1, 165H, 1981¥ ; J. Mol. Biol. , 159. 601M. 1982^) . 

[0 0 2 4] i^T. ^mm^m^^ ^-<om^:»&^M: 
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[0 0 2 5] < 1 >^^'>^23?— — [pBBV]Of^ 
> ^ ^— pBBVfi. ^ KpUC18(Gene. 3 

3. 103M. 1985^) (OlacZmm^^±\^^ 9 . MSIfP 

m-r^ y >^;3S7-(bbv y v;??-) xm^-t^ ^t\zx^m 

[0 0 2 6] <2>m^^^^-=^:^i!^m-^y:^^ K<o 

(a) SV40liaiite^>^n-::^^^:?^ffl>^^><.^ K[pCV3] 

^ KpUC119(Gene. 33. 103M. 1985^) t>o^/i-^ 

PS^^§38Ffy-'f hSr^-r^ y v;^7-(CV3y >^;^7-)-Cfi 
*9f^«-r5o pCV3f^jK60:7a-^-^-h 

^^lI2{;i^-ro 

[0 0 2 7] (b) MCSiX>^ hti^-$rt>oite^^ ^ 
>'i/ffl:7^^;^^ K[pCV4]cDf^ia 

KpUC18(DK#0-^/U^:5^a— ^^->r-y--f h 

h ^1^ 3 fc^-f o 

[0 0 2 8] <3>;^-fer?/ h«|gffl:7^^;^^ K[pSVP(D) 
S-1, pSVP(D)S-2]<Of^Sa 

;6=^l::26:7'n^— ^ — ^TT^y T^-^^l/^-i^a Vv-^-^/^Cp 
olyA)cDra{-'^/l-^^ h ^^•t-'5;!^-fe 

ffl t LTpSVP(D)S-l. NECae^v-^ h >^ ^ LTpS 
VP(D)S-2Sr^^Ki-^o S*«^fi^ilT% :/n^->5^- 

t brsv40**<D;jU^:7^a-:e— >5' — (sv40^»;^y v^v 

yl-i: bTSV40 polyAS:^;^-r^o rtut) ^fe e>^>Cii)ffi 
M:^i^fcSUOmj&m^^i^^—='>^m':^^:^^ KpCV3 

v^(^sv40:/n^-:5^-(O5* ^^(DmmmmwmmmTft^- 

i-o 

[0 0 2 91 (3-1) DHFRste^i^^;^ h n -^m^M^fy' ^ 
^ KpSVP(D)S-lcDt^^ 

(a) -^^^-^—(om^ 

^ ^ <0®^^ t> t (Mol. Cell Biol. , 3. 1246H. 1983 




(6) 



9 

^ ; MoL Cell Biol. , 6. 2593M. 1986^ ; Mol. Cell Bio 
l.,7. 1296M. 1987^). SV40*0ffl:7^n^-^-<O3i://N 

ri) ^^t^^Mz^^'^—^-mm^^^i.xmm'r^o 

'r^^t>h. pBR322±{CBamHI-e7-f M^ytSV40l>-f 

r y >r - ^ >^ V ^ T S V 40 to « >^ n ^ - ^ - SB^IJ ^ 19 ttj 

KpCV3<OSacII-PstI1^>r Fraf-M^i^tfo 10 

fo-SSphira (Sphl-SphI) ^±/l^y9-f>y—> 3 ^'■t*^ r 
^{CJ: f9:3l^^y^>i^— a5^^|^^*b(MoLCell Biol. , 3. 
1246X1983^). ^-Sr^^k^-^^o ^'fk^ 

VPlair^-f^o 

[0 0 3 0] (b) polyAiX>/^/ViBJ0cO^il^^lS:^ 
SV40 !^ /i^^ y y * *C0polyA i/-:^/^ ^^-r ^ 
;^ ^ KpSV40pA-A(pSV40/BRS5K, /^g,;:^^ J; V) A^) ;i^t> 
810^SSr^*9aUTffi,^i-^o 5l^-<^5^ (-*5(tas 20 
V40 polyAti. — JK6?3(-H^ — v^a ^-V^-^/P-i^ 

?fJJ^*ff L < U fc y v;^; - (SPSV40 P >';^7 -) J: 9 ^ 
HL;rc^(^M^O:/^;=^^ Kf^pSV40pA-B) . BamHI:}oJ; 
W:iaI-e'e]t)abTpSVPla{cM^jZ^tfr ttcj: DHFR 
ae^v/>^ b p ^ KpSVP(D)S-l^f^]K-r 

[0 0 3 1] (3-2)NE0^5Se^v/>^. b n vffigg^ 30 
^ KpSVP(D)S-2CDf^K 
(a) >^n^-^-(D3l^ 

^> O t in D < SV40:r n -^t — ^ - Sr^ib $ -^/cPsv^DE 
Sr^ffli-'5o r tbt^DHFR.^ t m C^JlS-epSV40/DR;^^ fe-gj 

mmm<D-^ (EcoRi) $ tbfc t> <o imm-^ ? ) $r 

•T^^TV^, f^S^nfc:7^^><^^ K^pSVPlb^-r^o 40 

[0 0 3 2] (b) polyA<D3l^i:^^ 
polyA(COV^T h . DllFRm<Dm^ t m D:^ffi-epSV40pA-B 
^^e>BainHI43 J:m;ial-e^ «9 a bTpSVPlbtC^a^iZ^tf r 

(D)S-2^f^M-r^o 

[0 0 3 31 <4 >NEO^ite^iX:=^ hr3V^^t)0;t7-fe^x 
^ ^ ^ _ [pSVP (D) S/NEO] (?5f^i^ 
(4-1) r^g^ltNEO'jSe^i-';^ ht^l^j Sr^^M-f^ fca?> 

(a) hyi^:^:^^^i^mj^m^mmm so 
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gBas^lJ-Cfc-S h^>;^^>^>'iB?U(Tn5:Cold Spring Harb. 
Symp. Quant. Biol. . 45. 107M. 1981^;Gene, 18. 327M. 19 

m±^h^>^m\^. mhrm\^$^^mwi^m^^hm^x 

m^^<omi^^ K:/li:m<0"ATGATTGA(TI»?fi5^»'^5||jh 

by:/i^^y b<offij5g*^&t LrPB*&{5:ecDM*63 
®«5' M^i)^ e> _h«S (-1^ X. r 270bp^<C V ^ b 190bpSa! 

;^-rti.«m^;(i^ m^^m^xh<i^tg:< thsohpum^^ 

K:/<D3oM(-3)<DmS:05'^C''. 6ottf (-6) 
*aiB?U (Nucleic Acids Res. , 15, 8195M, 1987^) (Cfi: 

[0 0 3 4] (b)ffiAiB?iJ^ UTOAXy >^:«7-(D^aa 
}f ASB^iJt bTf^A^6?3{-y >':«7-Sr'^^U-C^fflt-^ 

mit^i^tm<Dm^£^ 3mmir-<x(DT^ ymmm^^— k 
^Psv.oi>Ei:NEo^ae-7-iffliR^«^ <Dra(-»A-r§ r ^ 

-e#^^#x.e>n^(WT. rcoy>';«7-Sr»Ay >';«7 
-i:LTIB«'t-'5)o r<0'a'^y v;^7-^AiB?iJ^fflV^ 

10 0 3 5] (4-2) pSVP(D)S/NEO£D^|| 

(a) hy:^:^^y:^mMmm^mm-r^m^ 

„4DBE(::7^n^->5^-). JfAiE^iJ(h7>^;^=^^>^>^*^ 

iB^ij). mcrmm^mmmmmmisxmuo poiyA-cs 

J^g-r-So pSVP(D)S-2(;if^Psv.cm^SV40 polyA;55-^-Cf;i 
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11 

—^mcmm ^i^TV^5pSV2-neoa Mol. Appl. Genet. , 

1, 327M, 1982^) ^c'&ii^Tv^-5 fci6. h t 

[0 0 3 6] (b) A^m^Ji^^V V;^7-Jf AiB^J4r^ffl 
pSVP (D) S-2{C (iPsv4CDE i SV40 polyA;55 fCfiim^iZi 4 

LT t>o J: 5 pNOW/CMV 

[0 0 3 7] (4-3) m(ymm'^mmmi\-^<D^mmA 

Leu*fc^me(C^H^^^^o ^cO^H^A^cONEO^ae 

miu-NEO^3ie^;0^e>/j:6iB3?iJ^iB?^US^2 6(;i^-ro 
[0 0 3 8] <5>MCSV^ hn VSrt>o;S7-fe'5/ 
^ — [pEXP-BL2] <7)#M 

*5j:0?polyA-e«^-r5o >^t2^->5'^{c(^. 
:fe^^^®tt^^t»o:7'n^— ^i^-CV^-5hC 
MV MIE^iS:/n^-^-Sr*S^i: L-C^>l-r-5 (Paiv)o 
^fc. polyAv^^5^-^>'Wt;it,iS^ig'ffi"e;0^oS^tt(c«n^ 
TV^^ (O^^COfe^ VpolyAv-^Z-^/W 
(bGH polyA)$r^ffl-r-5o MCSiX^ h a ^-^t^ov-^?. ha 
^_pEXP-BL2cOf^ia(D:7 a— h SrEI 8 fC^ 

-To 

[0 0 3 9] (a) P«v>^n^— CD1S^@H 40 
PcwOSE^iJt^, hCMV MIE^iS(7)>^a^— ^J^'— 
i^--'S«S:^tP*^l6kbcOga3^iJ>SrpSV2-Neo(Cim^3Z^tf r t 
i 19 f^M ^ tltc ':f=7::^^ KpSV2-Neo/EcoH {MMi^ X *9 
A#)*5fe-efc5o PcmrCO^fflfi. hCMV MIEjSe^fpT*2 
lb, 19b, 18b, 17b(0^«9 5SUga?U>^^-C'g'tf:7^n^-^- 

?y5' :EcoRV. 3' :ClaISr#{tfc ^>SV^-C^ !9 ffl 
MCSWaate^^^a— z:^>^ffl:7'^;;<.^ KpCV4<OEcoRV-C 
lali^>r bra{;^«a^iZ.tfc f^iK^ttl^cr^^^ KS:pCV4/ 50 
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[0040] (b) \iQ\yk(r>mi3i 

^^^^^^nm^^^h-r^^/ Mmt^h. WA polyAS^II 
S*r -So S:Sft(Gene, 11, 291H, 1987^) X\^:^ V T'f^ U 
— > 3 >-^^'r/l-W,^}<0 b i^>PvuII t KpnJ-e^ ^-^-52 
29bpSrffl V iSS V ^4Si4T?^^oSa^4co 5 ^^»r 

llHltba-rSo S*:W(CpolyAI*lo-C3te^i:#x.e>tt 

>d53® < ± 5 (c:7'^ ^ ^ KpCV4/CMV4^tCbGH poly 

A:65-fi(DiB?iJ(c/^^ J: 5tc0^2iA/-t^tm^((bGH pol 
yA)^:iB^J#-^27)o 

[0 0 4 1] (c) MCS->>^ hn ^ K[EXP- 

BL2] 

r 5 LTf^MSt^fc^^^ ^ K(pEXP-BL2){C*5l^T^i. 
P«v<Z>3' i^mmmm^>( V h (bCH polyA)='05* i^^(D 

ft-t-^o i-^j:t>t>. 5' -ClaI-NotI-KpnI-XbaI-3' 

fiClal:i/cl*KpnI^^*^-t--5cD;$5M^ bV\ 
[0 0 4 2] < 6 >DHFR5ieT-v^:^ bn>-$'^o:«7-fe'y 
h ^ — [pSVP (D) S/DHFR] CO>f^]K 

I^SV40 polyAJ: I^JStfe^o Psv40DEtSV40 polyAfi-T-Tdp 
SVP(D)S-l[C^^3A*ttT:j3*9. ^tLjCDHFRit^^Ba^!) 
Srm^iZ^tpr t J;i J: *9 f^-T^c pSVP(D)S/DHFRf^]K<^ 
^ a — ^-r — h 6 {C^-To 

[0 0 4 3] DHFRaie^^i. ^7:^iB^^«BJ9a3T3(J. Bi 
oL Chem., 256, 9501H, 1981^)^*^ t bT. Mjr&:n K 
:^<Oh' JcM^'oli^^m^^ K>CD3' T«^*^85b^'e<D®H 

06mS"GCCATr<0"G"*5i: T^'A';6^e> t" y ^ 
t-^^L(«?iJx«. 'TCCCrr). ^?>(c^05'>KI(CPstI1^ 
>f h4r^>oJ;5(-ISS-r^o S'lilt^^Jhn K:/coTgfL85 
btcfc§BglIIf--f h*T*i:*t-5o roPCR:7'^>f (C 
J:t). DHFRi(ie^(DMir&=i KV<D5'ffi!l(^(-6). (-3):J3J: 
t^fMir&:=^ KVE^(+4)(?>m£l*::^y e^-^/WCfirrif >>>5^ 

*iliB?y-efc6d5^ ^n^tut-y ^ v^v^i^Sfc^^-t- 
^^^^">J'a<DPIi&=i K^^t^J^OT^ yKtiVal;e>^e>Leu^/c 
WhefC^M^i^t^o ^(O^S^A^tt/cDHFRae^^rM 
u-DHFRi b. ^CD:^Sia?lJ^ia?IJS-?-2 5 (C^-To 
[0 044] < 7 >^^^i^ ^ — [pNOW/afV-A]<Df^K 

pBBV{;^. 1^— COte^Z^fRK-NECffi^CNEO^ste^v^ 

FRM^g (DHFRae^iX;^ h t3 >-) (DWam^iZ^tf :i i J; 
*3{^M-r^o :;&&f*«Toa!9T*fc^o SVP(D)S/DHFR;5^ 
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hCOEcoRI-ApaIi^>r hmi^'^^f h^t^ ^ tlcX ^ 
^y:^^ K-<^^-pNOW-lS:f^Sab. pSVP(D)S/NEO;&^e> 

rai-^-ry— bb. ^<^maI1^>f h§ro^bT>^^j^ 

^ KpN0W-2S:f^ffiL. pEXP-BL2;&^e>SplI:j3 J:T/EcoRV-eM 
CSi/y^. hni/^^JI^ab. pNOW-2(D-^/l-^i5^cr— ^V:^^ 
hcoSplI-EcoRVf--< 6r ^(CJ; 

^ ^ -pNOW/OTf-A<^f^K-r -5o pNOW/aHV-Af^K 

[0 0 4 5] < 8 >^^y V:«7-^AgB?y^to^^-< 
^ — [pNOW/CMV-AA] <Of^K 
^L;fcpNOW/CMV-A^^fc [ h ^ >-><.7Ki/>^ia^[|;&^ 

[0 0 4 6] (a)'g^J5&y >':^7-cof^« 

<oy (MSR-Linker 1(+), MSR-Linker 2(-))*5j:0^ 

^tVf>OffiMia?lJ(MSR-Linker l(-), MSR-Linker 2(+)) 
€:^^-r^o ^tbe>oy V;^ — >^PCR±iilii^-^, MSR- 
Linker 1 (+) (O^^O'CCAAGC" ^ ffltt6<J(;ipy'i£-r 5MSR-L 
inker 2 (-)<^^ffi''GGTTCG''ir {;!<}: -So ^^^tb 

fz.^^^-^^— (iE^(|#i^2 9) (1, 5'{S!l(CPstI1^-f 

3*{IO(CEcoRV1?--f bSr^iOo 
[0 0 4 71 (b) h^v;^^:/>ia?ij;0^e>'^^y 

y ffAiE^iJtMu-NEO'gB^iJ^^^^bfcgB^iJ] ^-fflv^ 
>l*iSi-^pNOW/CMV-AcD[ h y >'^^>^>'iB?ll;6^ tMu- 
NEO'iB?iJ(c^< iS^iJ] ^e^-r^o v^-f ttt,5* {|!K;iPsti 
•t^^ h, 3'{iy{;iEcoRV^^>oyhJ6. pNOW/OfV-A^Pstl, E 
coRV-ClBS^. ^^Cf^JPS^^SrfflV^T['g^J5ey V;*-Jf 

Aia?ijtMu-NEo^iEj^y>^Si^L;rciB?^y]>^^^>^- h-r 

i5^i5^-S:pNOW/QIV-AAt-r^o pNOW/CMV-AAf^lKcOJ'ciiexD 
pSVP(D)S/NE0-Af^K<O:7n— h^H 1 1 fC^-To 

pSVP(D)S/NEOcDft*:> »9 (CpSVP(D)S/NE0-A^1$ffl-r'5 ^ h 
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ICjiDpNOW/OfV-AAS^f^-r^o ^^c. pNOW/CMV-AAO-^ 

[0 0 4 8] *^W5&^-<i5^i5'-(pNOW/QJV-A*5 
i:U^pNOW/aIV-AA)<DflJ.ffi:*•ffi^Cov^rta?g-t--5o 
-<i?^ ^ -fitl TcO^HKc J; o T^^« -e t -So 
[0 0 4 91 (l)S6^ifeK(:^>-^^^«)<oafe^>^i?^a 

^ ^ — pNOW/OIV-A^ {ipNOW/QfV-AA) (OMCStCM^a^ 
tfo (3)M^32^^1^fc^5l^-<^5^>5' — ^iiM^-^yt^. 
10 (4)CH0^J9a(DHFR^;^f7^^ >^)(C y en Vffi^fct^ 

418SriPx.i§«i~^r^t;iJ;i9G418Btt^jiaSr-fel-':?^ h 
(8)$b{cii?Bi^;d55g</cC*?*^>ft;'r'5^-e^« 

iio)m±M^(o^ v^^-i^izMi^x^ mM^i^mxaorM-i 

5 o ^j:^mm<DMikmm^ o) ^ (13) <ov ^-r tto^pgr* 
[0 0 5 01 ^T. ^^m^m.^:^ ^—(oi^mm\^<:>\^^ 

30 (a) ^ > ^/v^:=^ i^i&m^MK t Q4.\m^^m 

/CMV-AACO-^/l-^>5^a-:=:>^1h>f hl^m^^^/^fc^^ D 
HFR^aCHO^Jia»(Dr. Gail Urlaub;^^^) y 7^:7^. 

^^^ffit::J:l3ite^^AbfCo «ife(:iG418S'*P^^« 

40 ^^^^/c(G418»^4tt)e ^gfe#^EfflJ9a<OJSi:A^^(^n>'>//i. 

^^>^S^^«^C^gV^l/-</^-e]£^b-CV^fc^S. ^th(b<D 

Vtct^ ^•r-<T;657. 0// g/ml (4 0 b. 
fgV^jS^l/--^/kS'^bfc:t>colL8/zg/mlT*fcofCo 

ae^iSdttfco^gffl ^ n - XD^- itiJ bT* t> 
V^7K*-efco;rc:(DNA, 7, 651M. 1988^ ; Biotechnology, 1 
0. 1455H, 1992# ; Biotechnology, 8, 662M, 1990^ ; Gen 
e, 76, 19M. 1989^ ; Biotechnology. 9, 64H. 1991^) o * 

50 ^^mm\cx^mmm^<o:^^ v-^>'^\cnm'^6^ 
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%^s^^v^■ri^t>*^i55Ong/Inl(4 0ra)^-c-cfc^3, 
[00 5 1] < 2 >^m^i^^—pmw(m-A\z.x^ =^ v 

(a) =1 >^^/W^:=^>aie^^A tG418iiftt*U»l^ n — V 

<i>t mm<D:^&x. v(Date^^ 

DHFR^acHO^Jiattt;! y .if :7 J: D itfe 

Lfco 10%FCS^8^*P bfc:^±te{CG418^lr*P;t^« L 

^m^Mi.fj:i^-^^m^mmi^fct^^. i;/g/mi(40 

/cLrv^tbf^f, fS^SttcOG418Wttt*>^^#-e^5- ^ 

C0FCSW-<7P>lrT(f#ifiL»igife-efc^CH(>-S-SFM Iljgife 
(GIBCOtt. '^•^4yi^^-^>^>t'f^^i^>f)^^^ixX\^^tj: 

[0 0 5 21 (b)G418iitttfflji&«<D3te^li*i 
G418W'|^^j5Stt(;D5*>. ^^'^J^^^^^l^m^mmh^f)^ 

5itfe^it(S^fToycio *&i6(ill0nMc^MTXSr-g'tfi#±fer*2 

18. 6 m g/ml (4 0 W) {;iJi# LfCo ^te^ifffitei^^V^^irrX 
igSfl-;^{ClOnM-10j^M(Dr^cD#©pg^$tL. ft^g 

«t LT^il//M;^s<J:<.fflv^^^^^;&^ SffiJiaci^-r-S^'ffi 
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^Mt^iv^<D{^mLx. ^mmx\tmmmxn-:> 
// M) xmx<Dmm. U'^/u^±if^ t:i\tmxmmmm ^ 

[0 0 5 3] 

10 [^jg^^ji WT. :^^m<Dmmm^mm'r^o 

[0 0 5 4] 

[^M^^Jl] (D^^^^^^tK— >-<>^^— pBBVcOf^M 

KpUC18^ctf;^c(cM^Ai^'5-^/l-^^5^a— zi^v 
^f--^ h^coy :/:^7— (BBVy v;??— )^ UT. iB?^!J#-^ 
1 (-^-t^SiH?y^^-rs-fe'>>^DNA^iE^iJ#-^2 (c^ 

y >;«7-(D®JRS^^^D^ga^iJ(^, 3' -Ndel-SacII-Clal-E 
coRV-SplI-EcoRI-ApaI-5' t L. 5' ^iffi(^^?t*« 
(Blunt End)tL/Ce KpUClSCSSitt*^^ 
20 a, lng(0. U 1) ^$!lPfi^^NdeI:fe<i:m>vuII-C^3Ei-r-5 

XDNA^^;n.^ttlOOpmoleAnx.. oV^-CDNA^-f v- 3 
hVer.2(S?Sit^^^th)<OI*K2.0)ul^iPx.. 16 
t:T*30:^raSiS$^fCo SJCS*K^;^MI|:=z>-l:*'^>'h-t 
/WXLl-BLUE(STRATAGENEtt)0. ImlClJPx.. 7lC_h-C30^>K 
S^^-^fd^. 42t:r'60#raf^S-3i>'^^AP;^fCo 25> 

37t:T?l^rai/:^>-:^--e^iij$*bfCo 5,000rpiD 

— ;0^?>#e>ttfc:rT>^^ K<o5 t>^fc{;iBBvy >':^7— (DD 
NA;^5^fA^i^TV^-5 t^O^iltJfffl LpBBV^ LfCo 
[0 0 5 5] (2)SV40gaii3tei=-^n-^V:rffi^^><^ 
^ KpCV3cDf^M 

KpUC119<0-^/^^>:^n— hSr^^b 
T^ycl(c*a;^Ai^'5^/^^i5^ ^^^^-y-^ hvfltJ^^yv 

^*-r^ir>'^DNAtiajy#-^4 {CTjk-tm.mm^i^m't 

^T>^irV>^DNA$r>g^^Lfcio r (Oy z/:;^;— <D$«PS# 
^-gJ^Sa^lJ^i. 5' -Hindlll -SacII -PstI -BamHI -Clal 
3' t 3'*Cl^lunt End^ Lfco KpUC119 

(^sm^^tt. ing(o. 1 u w^mmmmmndiu^x 

*fLT. CV3y V;«7— (0-fe>';^?.DNAi:T^^^-fe'V>^DNA^ 
^tt-etLlOOpmoleJPx. JJ:V^-eDNA^>f y— >3 
hVer, 2<Dm2. Qfi l^APx.. let^-CSOr^raSJK^'^fCe 
0 Rft^m^:kmM^>tr'r> h-t/l-XLl-BLUEO. ImlfciP 
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X. 3rC-ei^rav^-:jS7— -CS^^UfCo 5,000rpm 
fc^-Cfl:« b fc =3 V If ^ >- b UT 1 : lOcDfll 

NA;65^A^^^TV^-5^>OS:]^U^ttibpCV3i: Ufcio 
[0 0 5 6] (3)^>fkSV40>^n^-i$'-{Psv4oi^)(Df^ 

is 

KpSV40/BR;6^^>SV40 Ori^-&tfSV40|0»3>^n 

^-r 55' -t: >f (PSD t iH^«#-i' 6 {c^-f-*! 
^SB^iJSr*-t-5 3' T ^-^-fe ^ (PS2) Sr^a-^ 

hSr^MU-CSacII-EcoRI<0»JPS^^1h^ 
l^fCo PS2:/^>r'^-<03*{l!l*^lC(t. 5n<DHindI 

111?- hSr3^HbrPstIi^>r h^f^^LfCo pSV40/BRy 
y (pSV40/BR*5fc, jK.m^^^ ^ A^) lng(0. l^l)\z. 
*fbT, me><^>PSl:7^^>r'^-^PS2>^^>f 
^tblOOpmoleiP^. TaQTKy ^ ^(^ffijg^^^tt) 
2. 5U(0. 5^1)^ PCR^< y:7r -^W, (250iiiM Tris-HCl (25t: 
-epH8.3).375iiiM KCl, 15mM MgCl2)20Ml, lOOmM DTT 1. 
Om1» lOffiM dNTP 0.5/xl(10mM dATP. dCTP, dGTP, dTT 
P) , mmSk (4mg/ml) 0. 25 // 1 ^AP X.. SJ^^»;65 100 u 1 

/l-(Sigma Chemicalth) ?S)^*P b2fcco^#-e 
PCR^Sr^frofco -r^feibio. ^bX:^^m<oMm^M^. 95*C 
l:»^ra. 55t:i^ra:J3J:W2^2^ra<O3:?^7^iy>^^^30lHl^ 

fCo wCDPCRS^S^;0^e>7ktiSr5l»9mL^<Ortc?>10/xl 
{C10XH^?^2 /xl=^;!;Px.. ^feV^-eS^J[5Sa^mSacII 20U(1 
Ml)43J:OTsti 20U(l ;il)>^JPx.x ^S*^Sr7/il;t;px 
fcm(c37*C-Cl^raSiS^-^5^Co KJ^Mn. Q,%%T^X2 
-;=<.^/^Sr>«V^fc50mA 30^^W(Dffi^»:i!iJc# LfCo y 

z^—':/\z.Kfhm*t^^mmxl^, 000rpm-C104>ra5^'i>b. 

[0 0 5 7] KpCV3^SacII:j3j:t5PstI-eA0i3® 
Lfcmc0^^eE(C>I^LT. ±|S<ODNA^5m1^^?Px.. »:V^ 
T*DNAy-ry— v-a V^'^ hVer. 20I?K2. O^i l«r*P^. 1 

6^-C30^raSiE^-^fco Kn^M^xmm^^^'^y'^v 

-eyVXLl-BLUECSTRATAGENEtt^O. ImWcMx.^ 7k±"C30:i)- 
raSiS^-^fc^. 42t:-C60S>raBiX3 iy^S:*Px.fCo 2 
^)^ra*-b(cMV^3tm. SOC©ite>l:0.9ml^P^. 37t:'Cl^ 

m^^=^—io—x*mt 5^«bfco 5, ooorpmT* 1 5)^ra;^iL^ 
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Lfc =3 >- tf X V h t;\^^mm\.xi' io<on^x2^(oim 

Mg/rnKDrve'v-y v^S:-^t?r:/tfv'y h{c:i 

K(O5t>0fe>fc(CSV4O:7^t3^-^— DNA;6SJf A 
Sj^TV^5t><^Sr^T/^iLpSV0a^r b^Co ^?t>tcr<0>^ 
^ K^cov^-c®JIS^^SphI-e-feyw:7^><y— V 

(self-ligation) ^^^TV^:3l>'^N>-*^— as^J^^^^-r^ - 
^ {c J: s 5* *ffitcSacII-EcoRI1^-f b ^5oV^fcPs,4o« 
^^*-r5:7^^:^^ KpSVPlaS'fNSUfCo 
10 [ 0 0 5 8 1 (b) ^{t;SV40:7' n - (NEO^Se^ v-^ 

(PSl) coft;t> D (c. iB?rj## 7 {c^-r:^SiB?iJ^^:t-r 5 
-fe: v;^ :7^^ >f (PS3) LT;! V ^fc^^^ 

±IE(a)^(C|a«<D^^t;SV40:7^n^— >^-(DHFRate 

Vffl<Oig{bSV40y^a^-^-Psv,^H^^^'r5:7^ 
^>^^ KpSVPlb=^f^Mbyto r<DPS3:7^^-f-^— t^. 5' 
7Kffl(CSacII1^>f ^^D^^ottfc^>cD-Cfc5{EcoRIi^-Y 

(PS2 : Sa?iJ#-^ 6 ) ^^^m bfCo 
[0 0 5 91 ( 4 )SV40 ^olyk<omM 

^ KpSV40pA-AcoSV40 polyAiX:?^-^/WgB^U<^3' * 
^EcoRIf-^ h(CSPSV40y V;«7 — ^Sr^^f hi^^^ t 
ECJ: ?)EcoRI1^■^ b^ro-Sib. ApaI-ClaI1^-r h(C^j5b 
^•rspsv4oy >';^7-^ b-c. ifi^iJ#-^8(;i^-rt£S 

IB?iJ^^-r'5-fe^^DNAa:@EM#^9 (C^i-:SSia?U^ 
^•f- 6 r :^^-fer >^x^DNASr-^^ bfco 5 KpSV40pA 

-A lng(0. 1 M 1) Sr$JI5RS^mEcoRI-r^-f v^^^ h bfc 
30 #e>tVfc@?S{C^bTSPSV40y cO-fe'>';=<.DNA 

^^y— ^-^^^^ hVer.2Om2.0;/lSr*Px.. 16^1? 

1-BLUE 0. lml(c;!;Px.. ;*±T?30^raSiS$-^fc^. 42^: 

soc^JttS^o. 9mijpx.. 37t:-e 1 ^rav-zn— :^7--t?Maig 

«bfco 5.oooTpmxi^mi&'L^^mi^±m^mmvtco 

mm bTl : 10Of!l^'e2tfc<D100 M g/ml<DT V y 
40 ^tfTVfc-vy V:7'l/— btc:iV^fCo 37^-t?— ife:©* 

tc {CSPSV40 y >-;?7 — cr>DNA;^5 Jf A ^ ttT V ^ 5 t> ^jlt^p 
SV40pA-B^ b^Co 
[0 0 6 01 (5)i^>ffcSV40:7'o-=t — ^J' — tSV40 polyA^r 

(a) ImFRm&^i^^ h ^ ^ 5 KpSVP(D)S-i 

KpSV40pA-B lng(0. l^Df-^JPfi^SBamHI 20U 
(l/xl):fei:m:ia I 20U(1 m 1) SrJP;t. ^15*^^7// 1;&P 
50 ^tcm^37X:xmmRJt^^'^tio Rlt^mn. 0,8%T:^ 
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VMcmmeoTm<omi^^^mkt hxmm^ivtimo, skb 

mi^tim. »e>tt/c:S^lng/0. 1// l(C*f UTJilBcODNA 
^S-O-S/ilAD;!. DNA^>r ^">3 V^^ ^x hVer. 2<DI 

J^S=ii/t-x>^ h-fe/WXLl-BLUE 0. ImKcJPx.. tKJi-CSO 

2^>^7K_b(CgV^;^cm. S0C^^Sr0.9iDl*P^. 37X:X1 
^ra->a.-;&--CSi: 5^«L.fCo 5, OOOrpml? 1 ^r^H^g 

loo/zg/micor^-t^v^y v^-g-tfTvtfvy h 

tLfc:?"^;^^ K<^5'^3&fe>^c{CSV40 poly A(^DNA;&5^A 
$ttTV^^t><D^^3lt5pSVP(D)S-l^ L;rCo 

[0 0 6 11 (b) NEO'ite^ix;^ b a i^mmmy''^ ^ ^ 

KpSVP(D)S-2<Of^M 

±IS(a):S(C|E«(?:>pSVP(D)S-lf^M^ l^1t<D:6'fe-e. pSV 
40pA-B;&^^)#e>ttfcSV40 polyA<^DNAi: ;^ ^ KpSVPl 

— tSV40 polyA^t)0>^^>^^ KpSVP(D)S-2S:f^S 

[0 0 6 21 (6) DHFRate^V;^ hn>->^tjO;«7-fe';/ 

(6-1) DHFRi(t>B^cD:?^n— :=^>^^ 
(a) DHFR mRNACD^il 

T:=^-J>^ y^;t-VT^— bffi(Meth. Enzymol. , 152, 219 

fCo 6Mc^GTG-CsCl, lOuM^ h y A, 0. Iml ^ - 

(DffiM#fSriibTRNA^»f>i-'f[:bfCo :ioJ:5(-bT# 
/ct>C02.5mlSr> ®]g>i>W^'<?:>5. 7M CsCl. 0. IM EDTA*K 
2. 5nilO±(Cfi^ b^do Z.tl^m^»Lm^m\^^X35, OOOr 

{cmmi^tio y —/i-i:M:tX. 12,000rpm(D 

lHl«c?^Lfc:(D^>®|6bfCo #^n;^cRNA€:3ml<ORNase>' 

^fi. 260nmCO®3t*{Ci:i9. m 3^ gZ/i l-Cfcoi^Co 
[00 6 31 (b) DHFR cDNAcoifiK 
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DHFR<Ojtfe^SrPCRie*i-t*'5fci?>tc. E^J#-^ 1 0 (C^ 
•rmSE?iJ€r^i- -fe v;^ >f (PDl) t E3^J# 
-^1 lJc^-rMSiB^USr*t-53'r>'^-fe':/>^>^^-r^ 
-(PD2)^^^Lfco 5' ^Sl*W^PstI-l^^ ht^i^-fe'V 

t b. 3*fflil*«gfiSJl'ihr3 K:/;&^e>*?J85bT«ft{cfo-5BglII 

2 m gCOifeRNASr'&mOi/ 1 <O^SrfflV^/Co SSSb^tR 
Nase:7 y — cof^^— PCR^< 5/ :7 r — (250mM Tris-H 

10 Cl(25t:-CpH8. 3). 375mM KCb 15niM MgC 12)20;/ b 100m 
M DTT LO^blOmM dNTP 0.5//l{10inM dATP. dCTP, dGT 
P,dTTP). f^^A(4mg/iDl) 0.25Mb ::tV :=^dTzfy-{^ 
— 2.0Mgx PCRaS?te^^*(200 units/^ DO. 5m 5 
M icomasey y — (^DEPC;7kSr*Px.:^Co ::iinh^37X:x60 
^^M-f :/^^-<-bbfc^. 70t:T?15:5^raAP|^bSiS^ 
f^Jh^-^fCo #e>tvfccDNA{^. ^SbfcPCRfflt^Si^;?^ 
{cii:s*Px.fCo rto^?iS(;iPDl>^^^-^— ^PD2:7^^^^ 
— Sr^tb^mOOpmole^JPx.. ^CV^t^Taq^K y ^ ^(S 
pjg^^^tt) 2. 5U(0. 5 M 1) ^ PCR^^ y:^T {250niM T 

20 ris-HCl (25t:-epH8. 3), 375niM KCb ISmM MgCb) 20 m b 
lOOmM DTT 1.0m b lOniM dNTP 0. 5m1 (lOmM dATP, dC 
TP, dGTP, dTTP). g^^SA(4mg/ml)0.25MlS^AP^. * 
mm^M:^^ lOOnU^fji^Xo (-^K* P X. fee r ^^ e> O 
m'^^m^^ ^ ^ T/V;r>r/W (Sigma Chemicalth) 

iPb»:co*#-epcR^tTo^Co -r/cCt>-b. 95t:4^^^<D^p 

l»Atk3S^. 95X:i^m. 55^:15)^^*5 J; W2t:2^r)^ra(^3>^ 
'riyy'^3Qmm^^\.X:d^h. 72X:i0^m<Dmm^ I.X 
SJC&^^TbfCo r6DPCRSiS^;6^e>7k^0^5t*9 Wb 
^(^P^coIOm l(-10XH^^g2M ISr^Dx.. ^SfeV^T*$^J(®^* 
30 PstI 20U(lMl)*5j:t^BglII 20U(1m1)^*Px.. 

4r7Ml*P^:^c^(-37t:-Cl^raSJc£;^$-^fCo SiSlg^t^. 
0.8%T;^n— ;^>>^/^^ffiv^fc50mA SO^^WcoB^ScSb}- 
ftb/Co y/W;iK:1360nin(^SI^^SrflP.|*bT;giai^tt 
ycim65kb(O^^VKSr^»?aibycio r <or;3^f a— ;^^>t 
?rb 5ml^^-:/{cA^^iS^L^5>^'el5, O00rpmT*lO5>K 

[0 0 6 41 (6-2) DHFRate^ v^;^^ h n VSrt^o;^;-^ 5/ 
h^^i$^ — pSVP (D) S/DHFR<Dffi|g 
40 KpSVP(D)S-l^^$!lPS^^PstI*5J:t;^ainHIt?>'N' 
— v--^yl^y>r v^^^^a >-AQi3@bfc(rtl.tiSV40 polyA 

4^{ct>Psti-y-->r hm^wf^< ^ttrv^^r i:(cj:^), 

r cO^i^O. 1 M 1 (Ing DNA) bTDHFRcDDNA^fgO. 5 m 1 
^JPX.. 5'7^ffiimtIT% •^/cS'^ffiliBamHIirBglllcD 
??a*fflT*;^^$-^fCo r<D^#DNA^><y-V3>':^r 
-y hVer.2£DimOMl^iPx.. 16t:T-305>raS/£^-^ 
/do S/^^RSr;'^J^S='>fc'^^^ h-^/WXLl-BLUE 0. Imld 
*PX.. ^±X30^mRfSi^^tim. 42t:-C60#raia V 3 
-yiS'SriPx.^cio 25)'^7K±(-SV^;^c^. SOC^jfeS:0.9iDl 
50 APx.. 37t:Tn^rav'^— ;«7— -CSM:©«b/Co 5, OOOrp 
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^T?a:« bfc =1 tf'T" :^ h -fe'/vSrSi® UTi : ioco#j^-e 

Wm^^Xm^^ K:/'ATG";^(^^ (+4)<DCSrg(D:SS;05-A' 
;&^b'rf-^t?o-CV^^r ^Sr?iMb;rc(Mu-DHFR. lB?fJ 10 
#-^2 5)o 

[0 0 6 5] (7)NE0^5te^i/;^ hn VS^t»o;3S7-fe'> h 

(a) h^V^3jf>^viB^iJS:^ti^NE0^ae^<?5^K 
NEO^ae^^^Sic . 354S^;i^ e> ^ 5' _b«tcD h ^ > 

^-ga^y ^ NEO'3t€^^SIR^«;!>5o/^;$S o fc t <0 
>^fflL:fco :icOiB^ytiTn5*3fe-epSV2-neo(C-S>< SttT 

■r±&SgB^iJSr*-r'55'-fe->'>^:7^^-f-^-(PNl) i:iB^fJ# 

-(PN2)§:^J5gbfco PNl:7'^>f <05*{|iJ*ffllc(^. 5c 
OiB?lJ^?:>HindIII1^-r h bTPstI1^-f h^#^L 

;rCo ^fc. PN2>^^-f 5ncOSinaIi^ 
-f h^^MUTBainHIl?-^ pSV2-neo'5^y 
Aing(0. Ul)){;^^LT. rixe>oPNl:7^^>r-^— tPN2 

^ —^2. 5U (0. 5 M 1) ^ PCR^^ 5^ :7 r — {25O111M Tr i s-HCl 
(25*C-CpH8. 3), 375inM KCl, 15mM MgCl2)20// 1. lOOmM DTT 
1.0^/1, lOmM dNTP 0. 5 m 1 (lOmM dATP. dCTP, dGTP, dTT 
P). B^^A(4ing/ml)0.25Ml^*Px.. *^^S;d5iOOMl 30 

^/i-:^-f/l-^— M?^*Pbl£?CCO*ft^-t?PCR^SrfTofCo -^^i: 

t:>ib. 95'C4^m(oMm^m^. 95\:i^^m. 55t:i^>ra 
x:io^m<omm^vxs:ft^^mTvtco :i(DPCRSiS^ 

l^iPx.. ^£feV^T*$y[IS^^PstI 20U(1 MDiSctr^BaiiiHI 
20U( 1^1) S^JPx.. $£^7kSr7;x l*Pxyh^(C37rT*l^ 

50mA 305>racoS^i^ct6t-#b/Co y/W(caSS360nmCO^ 40 

^r*15, 000rpiiiT*10^r>ra;g.^ ^^hfx.fz.imm'k f 
-^^^ hT*:9^1ILTDNA^?K^ LfCo 
[0 0 6 6] (b) NECae^Vy^: ha:/^t>o:^;irty h 
pSVP(D)S/NE0cOli^ 
7"^:^ ^ KpSVP(D)S-2SrPstIi3J:U^amHI-T?^^— 
^>ri^^;^^3 >-*fLaUfc(rtt(iSV40 polyAtf'fct^Pst 
I1^^•^;5Sl>^M^<*^^TV^5:lttcJ:-6)o rco^fK 
0. 1 /X King DNA) (C^ L r NE0'5te^<^DNA^0. 5^1 50 
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^iPx.. PstI-BaInHIi^>f hHlc^-f-y— hbfCo 
S^SI^J^is DNA7>ry">3 hVer.2cOI?g2.0/i 1 

Sr^jpx.. 16t:-e305>raSi&$-^fco SiJ^^^^icj^H^^:/ 
h-fe-yUXLl-BLUE 0. ImltcSPx.. 7k±-C305>MSlS 
^•^yci^. 42*C-r60|}>miRi/3 ':y>:^Sr*Ox.fCo 2:$:^^* 
±{^®V^fc^, S0C^%^0.9mliPx. 37t:-t?l^rav'3. 

U^h. 5, OOOrpm-C 1 ^^H^^'b^^W b± 

V h ir/USrjgSI bTl : 10cD#J'g't?2tfc:O100 m g/mlO 
r^-t^v^y :/Sr^tfT:^l:-v-y ^t;l4V^fco 37 

J^iJDNASrJf A * ttr V N 5 1> CD SrG418W14'T?m^ L T]S^ 

[0 0 6 7] (c) mym.^^^(ou^m^m^fmmm^ 

A 

pSVP(D)/NEO^y AlngdM l)t-*f bT. :i(OT>^^'t> 
>^:7'^-f 4:100piiiole^J0;t. PCR in vitro Mutagenes 

is Kit (Sffiig^^^tt) ^^ffi vxn&^mmmi^mm 

(site-directed mutagensis) Lfco Taa4^ y 7^ ^ 

—-^2. 5U(0. 5 M 1) ^ PCR^^ iy'7r (250mM Tris-HCl (2 
5t:-epH8. 3), 375mM KCl, 15mM MgCl2)20;i 1, lOOmM DTT 
1. 0 M 1, lOmM dNTP 0. 5 m 1 (lOmM dATP, dCTP, dGTP, dTT 

p). g^^sA(4mg/mi)o.25/ii>ir;t?px. ^mmmmoOfxi 

^Xm2X:2^m(OZP^y'iy:fmommr)MVX:^^^. 72 

x:io»m<omm^vxRis^^mTvtc^ i^m^ivtc^y 

K^^:?^ — ^^pSVP(D)S/NEOi: bfCo h^^'X^^^^' 

mm^h. m(fmm'f''^^hti:^m9mmv mi., ^^x 

''A'^ e> '^C' (C^ t3 o T V ^ 5 :i t L tc (Mu-NE 

[00 6 8] (8)\ILCS>^:^hr2i^^i^^:fy-^^y h-<^^ 
A. MCSgBaae^:J^n— :=^>':/ffi:7^^;=^^ KpCV4<Df^ 

is 

V :/;^7-(CV4y t LT. ga?ij#-^l 4 (c^-t-:S 

?ySr*'t-^T^-^-fe>-:^DNA^^^J5gibfeo ::oy>:^7 — 
<D$ypS^^-g)WBB?yti:. 3' -Hindlll-EcoRV-Clal-Not 
I-KpnI-XbaI-BglII-SplI-EcoRI-5* t UfCo 

^ KpUClS lng(0. ItiD) ^l:fy[IS^*HindIIIii5 JiOTco 
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Rl'Cmmi.fc^. Whivfc^^:^^ KSr^tfSffifcia-b 
T. CUV :y:i(y-'<0'^>^imtT>'^±>:^Dnk^^ti 

^ttlOOpmoleiPx.. gscV^-CDNA^-f hVe 

Xfrio 2 4>ra7lc±fcav^fc«. SOC^i&Sr0.9inl*Px.. 37 
1 :i7— T*MM:^* bfCo 5, OOOrpmt* 1 ^ 

-r^WSkX^fn ^^'^''r^V ^/l^^mm br 1 : 10cOfrI^-C2 
tfcO100iig/ml<^T:/fc"Vy :/S'-g'tfT:>'t:**v'y >>^W 

[0 0 6 9] B. Patv<0^«^M^5Z<^ 

(a) ParvCOpK 

^ KpSV2-neo/EcoHd^^Pc«v^^0 *9 m"r/cit>. IB 

(pci) t mmm^ i 7 tc^-t-msiB^usr^i-^s* r 

>[|y*Sg{-^*EcoRV1^>f h Sr^fcPS2>^^><-^-cD3* ffiO^ffi 
l:if*ClaI1^>f bSr#-^LfCo KpSV2-neo/EcoH 

^ing(o. i/xi))(c?y-ur. ^ne><^PCi:7^^>f 

^PC2:7^^--r-^— ^^*X^tblOOpmoleJP;t. ^CV^-CTaq^ 
y p« ^2.5U(0.5jul)i:PCR^^^>:7r— *K(250iiiM Tris 
-HCl (25t:-epH8. 3), 375inM KCl, IBmM MgCl2)20M 1, lOOmM 
DTTl. 1, lOmM dNTP 0. 5// KlOmM dATP, dCTP, dGTP, dT 
TP). B^^SA{4mg/ml)0.25Ml^*Px.. *)^^»;65100m 

/i-^^— ?g^*PUj£fecO*#-CPCR^fToyho ir 

X m2'C2^:>ra<D3;^ ^ y ^^^sornrn 5g br e> . 

^M^. ^^^V^-e0JR5^*EcoRV 20U(1 //l):|3j;tR:iaI 2 
0U( 1 M 1) ^IrJPx. MUtK^^ 7 tx mx.fcm^37X:'V 1 ^ 

50mA 30^:)^W<Dm^ScSjt-ftb7^Co y/W(;i^S360nm<?:>^ 

^y hx^mi^xummmt bfco 

[00 701 (b) PocyCOMCSv-;^ h a ^Sl^ate^^ 

a^2Z^^;h.^{iyo:7^^;^5 KpCV4 lng(l;x l)Sr$iJ 
PS^^EcoRV:JoJ:OiClaIT*MaLfc^. nhivtcy'y::^ 
^ V^^t?mmiz.M\^X. Porv DNA^^K0.5MlSr*D;i. 
EcoRV-ClaI1^^ bratc^^r^— h bfCc rcOSi^^tCfi. 
DNA^>r>$^— v-a i^^iJ' hVer.2cDI*g2.0MlSrAPx.. 16 
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/PXLl-BLUE 0. lml{c:^JD^. 7!cJ:-e30^>raSl&$-^:fc^. 
42t:-C60|J^rafai:/ 3 iy;5^$r*Px.;fco 25>ra7kJl(C«V^yt 

mmm b^ho 5, ooorpm-ci^^raS'L^^r^si \^±m^mm b 

fco ^rL-:/rt{caofcS?K-ca:®b;rc=3>-tf7^vh-fe 
/V-^IS^S bT 1 : lOO^m-^X 2 tfccDlOO *i g/mlCOT t^i^ 

y :/^'^tpr>'e'v'y h(c:iv^;^Co 37t:"C— 

Pa„<ODNA;&5}f A ^ i^T V > 5 t> <0 Sr 3gT/ffl bpCV4/CMV ^ 
10 b;rco 

[0 0 7 1] C. bGH polyAO^S^^a^i^^ 
(a) \m polyASr-g-tfDNAO^-K 

^Si bfc vfFIg^Effljig^^^ K ^ -r r >f ^ >r ;^ 

b/^;65i^. 100;/ g/ml{C7^^^ J: ;=<^K^ 
^S^*Px.fc^<?/:7r — (ISOmM NaCl, lOmM Tris-HCKpH 
8. 0) , lOmM DETA, 0. 1% SDS) "Ctta b@^;&^{;iil'^ b 

—m-O-^^^—hVtc.o Tris-C5p^>ft:bfc4'tt>^:xLy 

-/u^mmux.. mux2o^mm'^Mz.m:'^vtio 
20 -c2,oooxG. io^m<om>h^m^n\^^. m^tifc±m(5 

x^^t^^m^n^tio Hftil^^IH]ll5^btfbv^^^-y 

{C^bfcm> 2f^»cD100%:i^^y-/V^«;ib. t^o< 

»9 ^ ^-^^^ :7 r - ^ / -/w^iS^ b 
tco mhthrz.mk^:ffy :^WX^^'^oX\B\i\^l.rz.^m. 
ff;b. 5mlOTE^*^(cAmt:-^— 8fe*5i:^®bfCo #^ 
tltcmmn(Dmm\'±. 260nmCO®3fe«(- i: *50. 5 M g/ 

[00 7 2] (b) bGH polyAtte^OMCSv^;^ h n vB^]* 
30 Se^^J^n-^^-i/,^:/^;^^ K--cojm^5Z.^(l) 

bGH poiyAm^^i^-m^^mm-r ^fcmz.^ mmmm-^^ 
t mm"^ 1 9 (c^-rmsia^ij^^-r ^3* r ^-^-^ 

:7^^>r-^-(PBl2). ^n(Dm^^:b^ogE^iJ# 
:^2 0{C^-ri£SfB?!J=^^-r55'-t>^>^^>f — (PB2 

1) tis^ij#^2 1 KTik-rmmm^j^m-r^y r v^i- v 

40 (PB22) b fCo 

[0 0 7 3] # ^n/cDNA«)|SfcO 5 -J^lOOng^Bl W b. 

ffifCt^obGH polyAgB^lJ^f^MbfCo * -TDNAf^ }|£H00ng 

(lMl){->^bT. ^— o#l^'&'^p•^co-fe^^;^:/y-f-e— 
PBll r V^-fe- :r ^ ^ PB12 Sr^n^HlOOpmole 
JPX.. Taq:^^ y T —^2. 5U(0. 5 m D ^ PCR^^ 5^ :7 r — *K 
(250iiiM Tris-HCl (25'C-epH8. 3), 375mM KCl, ISmM MgCl 

2) 20//l, lOOniM DTT I.OmI. lOmM dNTP 0. 5 1 (lOmM 
dATP, dCTP, dGTP, dHP). i^j^SA (4mg/ml) 0. 25 a/ 1 ^ 

50 *P^. mm^A7^n00uU^t^:^X^\^Um:^^M:^tio 
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<^10iil(ClOxH^2 ;/l^*D^. »:V^t?®IK^^XbaI 
20U(1 /zl)*5J;0^glII 20U(1 m1)^*Dx. 3811*^7 

0.23kbO^^>'K^-BJI?ttibfCo ^<OT:;(fD— 

Sml^rL — >^(CAnifi'i>4>ll|gt*15, 000rpffiT*10^>rai8'il- 

[0 0 7 4] KpCV4$^XbaI*5i:i;tBglil-c^3S 
Lfcm<D^0.1//l(lng DNA){C^bT. ±|5(DDNA^ 
0.5/:ilSr*Px.. oV^T*DNA^-r<^— >3 V:^!^-/ hVer.2cO 
I?^2.0jul^*D;t. 16t;-e305>KSi^;$-^fCo R^^m%: 
i^mM=^>}^^'rl^ h-fe/V-XLl-BLUEO. ImKci/nx. TifcJi-CS 

tco 2^)^ra*±{cev^;^c«. SOC^i4&^0.9ml*D;t. 37*0 
-ei^ra->ii^-;«7-T?MMi^^ LfCo 5, 000rpm-ei5>K:fi 

^Lfcr^^t'^V- h-fe/l^^®^LTl:10cO#J'g'T*2*5c<?^l 
OOiUg/ml<DT>'t:*'i/y V^-^tfT^-fc^v^y V^t'W— h{C 

K<^5 "bfrfcCibGH polyA DNA:OSffA$^^T 
V^St>(D>^3lt^pCV4/CMV-bGHli: b;to 
[00 7 51 (C) bGH polyA5te^(^MCSv->^ b a >m^M 

PB22§r^tt^m00pmoleAPx.. gCV^-eTaq:^^ y ^ 
^ —^2. 5U (0. 5pil)t PCR^^ :x :7 r (250iiiM Tr i s-HCl 
(25t:'T?pH8. 3), 375iiiM KCl, 15inM MgCl2)20^i 1, lOOmM DTT 
L 0// 1, lOmM dNTP 0. Sjiz 1 (lOmM dATP, dCTP, dGTP, dTT 
P). B^^A(4nig/inl)0.25/ilSrAOx.. M^^&ffnoO^l 

^/^:^>f/^Sr— ?S^AnL?£fe(^^#-ePCRSrtfofCo "f-^i: 

*>J;W2t:2^M(D3;=<.-7^'>:7^Sr30lHl^»95gbT^^e>. 7 
2t:iO^^(OA!i3S^LTSiSSr)^TLfCo rcDPCRS/S^ 
l^;0^?>7Kffi^^»9 W L^cOf^<?:>10// KclOxH^^g 2 1 
SriOx.. J5feV^-t**JRS^^XbaI 20U(1m 1)*5 J;OtBglII 20 
U(1m 1) SriPx., ^g7K^7;i i;!;Px.fc^*!c37t:T* 1 

mA 30^>Mcom^^|ctt{C>ftLfCo y/W^Cffi?:g360nin(;O53^^ 

m^mm i^xmm^ivtcmo. 47kbco^^>- k^sj ^ w l 
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[0 0 7 6] ^yy^^ KpCV4/aiV-bGHl^BainHI*5j;T/Sp 

nxmmLtcm<ommo. lining dm 1.x. ±m 

^DNA^fi3e0.5MlSr*D;t. oV^■CDNA^>ry— v^a v^-/ 
hVer.2cr>m2.0M lSr*Px.. 16t:-C305>raSJE£;$:-^fco 
S^fKSr::^JSII='>'t''7^> h-tr/WXLl-BLUEO. ImKciP 

7kJ:-C30^)^MSJE&$-y:fc^. 42T:-C60S>Hf^i/3 5/ 
^^M^tio 2^>ra*-bt-fiV^fc^. SOCSift^O.gmlAP 
10 37*C-ei^^Va.-;*^-cM^^^L^Co 5,000rpm 

t*l^ra:«'L^:»^«b±ffiSr^^LfCo ^z.>->^f^(c^^o 
i^c^lS^'^a:® bfc =1 > h-fer/i-Sr®^ LT 1 : 10cO#J 

^-e2tfi:<Dioo/xg/micor >f->y vs-^tfTve'v^y 
:7^l^-^^c^v^Aco 37t:-c-efe^«b. ^c^c^^a^- 

:0^e>#e>nfc:7^^>^^ K<D5'^^fc(C||z:(DbGH polyA 
DNA^5^fA$i^TV^§t>(D. -T^feib-ibbGH ^olykfp^ZLm^ 
^^LT}fA^nrv^§t><D((bGH polyA) OS:]^r^. ^1 
tt^MCSv-;^ hti>'$-t)0;<;-t?/ h ^ ^ — pEXP-BL2 i: 
bfco f^K^tl.y^cpEXP-BL2^XbaI^SplI-C§]»9tab. ^ 

20 ^xi^—^i^^^i^^\_.mM^mm\.frLmmm'^2 7)0 
[0 0 7 7] ( ^ —mvcm-k(omm 

(a) DHFR->^ ha V^S^-r'5DNAlE^lJ(Da^3Z.^(>^^ 

KpNOW-lcOf^M) 
■:f=7>^^ KpSV(D)S/DHFR lOOngQ ;^ 1) fClOXH^l 1 
^*Px.. $yPfi^^EcoRI20U(l/il)^;DPx.. 37t:-Cl^ra 
S/S^-^fCo SiiSf^fi. 0.8%T:3Sfn— ;^>>*/^'^^v^fc50 
mA 30^K(Dm^*lft(;::#L. <>'/P'{CiSg360niii<O^^|| 

r (Or;^f a-^fpr>t^lrl. 5ml^^-:/jcAtbiS^L^^>g|«i 
30 T*15,O0Orpm-elO5J^W5a.L^Sr^TV\ 

hxj;^m\^xmkm^bi.ti. ^(ommmmmm. 

^^^^:^h^l^^m^^^i>(DX. Psv40DE. Mu-DHFRjg 
e^:fcJ:t;?SV40 polyA;^^?>/^-5o 

[0 0 7 8] — DHFR3t>E^i/;;<. h n ^^ffi^f-SDN 
AiB3?!J;65*l^aZ^^ix^{|iJco:7'^;^ ^ KpBBV Ingd/^l)^ 
$y RS^^EcoRV:Jo i; mpal Xftim L ^c, # ;n.fc ^ ^ ;^ 

-r^gE^iJcDDNA^^KO. 5Ml?r*Px. EcoRV-ApaIi^>r 

40 ^r?/ YVer,2(Oim2,0 iil^M:^. 16t:-C30^r)^raSje^-fr 
:^Co Vfv^V h-t/PXLl-BLUEO. 1ml 

iDx.. 7lC-bT*305>raSi?S^'^yc:^. 42^"e60#^f^v- a 

Mtl. 2ix:xi^m^^:^-tf-xmmmm\.fz.. 5,ooor 

pmT*l^>ram^5>i8b±«>^^*LfCo 
o fc^^KT-et®- b ^ > yf'r > h -fe-ZP 5:11^ b T 1 : 10(D 
#J^-C2ftcD100Mg/ml<O7'>t:*'v'y V-^-g^tfT^e'v^ 

50 ^^«^i-5DNAiB^lJ;6S^A^i^TV^-5 ^>cD^^Ufa bp 
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[00 791 (b) NEO-ae^v^:^ h n ^^m&'t^linA 
EJiJ(DM^iZ^^(>^^x^ KpN0W-2cOfm) 

KpSVP(D)S/NEO lOOngdz/DtClOXH^ljiil 
S:*P^. ^JPH^^SacI20U(l*zl)ioJ:U^laI 20U(1m1) 

xti^^-^mm-^is, ooorpm-clo^r>K:^.i>$r^TV^, #e> 

V;^2j^y^ViE?iJ. Mu-NEO'3te^*5j:r^SV40 polyA 

10 0 8 0] — NEO^ate^i/;^ h a rx^^j^g-r^DN 
AgH^iJ;d5^^j^^tb^{l|co:7^^;^^ KpNOW-1 Ingdiil) 

K^-g-tf^«lng(0. 1//1)(-*M.T. NEO^ite^iX 
h n >'^«J5gi-^@B^lJ<ODNA^m 5ji/ l€r*Px. Sad- 

claI1^^ hb^ho dna^ 

iX3>:^5/ hVer.2(DI|K2.0jul>Sr*Px.. 16^-C30 
BLUEO. ImKcSnx.. 7lC±-e305>raSi£^-^fc:^. 42t:-C6 

ofmm->B ^y^^Mx.tio 2i^m7K±{z.m\^^fc^^. see 

^ LTl : 10OfiJ>g^-e2t^O100 m g/ml<^r >^ y 

^v-;^ bnv^«^jg-r^DNAiE^iJ;$3JfA$;h.rv^5t>o 
Sr51A/fc(pNOW-2P)o 

[00 8 11 #e>tbfc>^^;^ 5 KpNOW-2P(D-^/l-^i5^ n 
^OClaI1^^ h^Sr^5fei-5f::ae>. Apal-Cl 
al-EcoWfU^^mtc fc-^^ bfciApal -EcoRV y >;=^7 — t? 

B^-r^r ^9claI1^-r h^^5febfco ^-frtoy 

^^:<;-tbT. 5*-a}AT-3'(D:^Sia?fJS:;ir-r'5-fe'V;;^DN 
A ^ 3' -CGGGaA-5' OMSiE^iJ^lr*-^ -2> T >^>^DNA 
Sr^J^KL-fCo KpN0W-2P lng(0. 1^ I) ^mmW 

^ApaI:j3j;OfEcoRVT^-f v?^;^ hbfc^. 
^Kd^l-LT. Apal-EcoRVy fe>';^DNAi:r>'^ir 
>'>^DNA^•^i^^i^lOOpmole;t;DX. ^v^-eDNA^-f > 
3 l^^ y hVer. 2(0^2. 0;/ l^AP;t. 16t:r*30^raSiS 
$^fCo SJt&I^S'A]KII==i:/t:"^> hiry'l^XLl-BLUEO. Im 

h;i*px.. ^±'V3o^mRft^^'^rc^. 42t:-e6os>rai^ 
dmiMx.. 37x:'x^mm->:^—:^—x-mm^mvtco 5,00 

OrpiBT*l^H]S'L>^>«bJi«S:^*bfCo 
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:6^^#e>nfc>^7:^^ K<D 5 ^>^/c: fecial -ey-fv^ 
^><^ ^-e#3feV^t><O^^O^fflLpNOW-2^ L^Co 
[00 8 21 (c) MCSv-;^ h o >'Sr«J5£"r-5DNAEa^J<OM 
KpNOW/CMV-ACOf^M) 
KpEXP-BL2 lOOngd^Dt-lOXH^l/zl^iP 
X. ©JRB^mEcoRV 20U(lAil):j3J:USSplI 20U(lA/l)Sr 
AP;t. l^raSlS^-frfCo SJ£^tKfi. 0.8%T;«fn— 
>'^^fflV^;^c50mA 30^W<Dm^ScS&(C#Lfco ^MzM 
10 S360rmi<D^^a^lrfi^,l* LT^Hi^il.fc«^l. IkbO^^^- K 
Sr^DWLfCo :i(Or;«/P->^®r>N}-Srl.5iiil^:x-:;^(c 
Att. ]^'L^$>glt^-C15,O0Orpis-eiO5)^ra;S^L>L. #e>tt 
fcimm^ \f-< y Y LTDNA^ t LfCo ^ <OE 

>FIJ|^CSV>^ ha V^ffi^-r^DNAlB^J-C. Parr. MCS- 
B. *5j:US(bGH polyA)';6^e>/^-5o 

[0 0 8 31 — MCS->;^ h a :>-^^^^tfei--5DNAiB^iJ;65 
^^iZi^tb^liltD^^^ X ^ KpN0W-21ng(0. 1 u 1) ^SrSUPfi 
S^^EcoRVi3J:UtSplI-CA!iSL;^Co #^ti.fc:7^^^ ^ K 

20 -r^gH^lJODNA^m 5;/ lS'*P;t. EcoRV-SplI-y->f b H 

=^ix hVer.2<Dm2.0MlSr;(;Px.. 16t:-C305>raSJES$ii- 
f^o SiS?K^AMS^>^t:'*'7'>' h-fe/l-XLl-BLUEO. ImKc 

*px.. 7Kii-c305)^ras/s^'^fcm. 42t:-c6os>rai^v-3 

?/^^;&P;tfCo 2 5>ra7tC±^CgV^fc^. S0CJ$ifi^0.9ml 
JPX.. 37t:-eiNFKiX^-:=^7— T-^M^«L;t„ 5,000rp 

fc^^^-Ctt^e b^b =1 V \fy- b -t/V^r^SI® LTl : lOOfll 

•^-e2*S:tDi00Mg/inicoT>'t''v'y v^^-^tfrvtr'v-y 

30 ^^l-— h(c:^V^/Co 37t:-e--gfej$*b. ^Cfcirin^- 

$ tbfc%^-< ^ ^ — ^pNOW/CMV-A ^ b fCo :i 
^^-pNOW/CMV-A(;loV^-C. «^-r'5#a55)^^SiJPfi^« 

[0 0 8 41 

[ssg^y2i 

40 ( 1 ) y >';3S7 -ff AiE?iJ ^ t) o5l^-< >7 ^ -pNOW/OfV 
-AACOIS^ 

(a) ^^y -^^-(D^m 

h y h<?^«^¥ei: bTlB*&&eoS^cC-53a^ 

COT 5 y ^ifl^y^^i- KL#^S33?fj^^-r-<T^tfr ^ <t 
iB^y#-^3 0 (-^-r^fisia^ij^^^-r-s y v;^7-(MSR-iin 

ker 1 (+) ) t iH^lJ#-i- 3 1 XCm-^^ C0|@MiB?^IJ (MSR-link 
er l("))^'a'^L/c:o ^ZlfB^iJi: bTiE?iJ#^3 

3 {C^-rmSia^y^^-r ^ y >;«7— (MSR-linker 2(-)) 
50 i: iB?U#^ 3 2 {C^r ^^^ffiMSB^Q (MSR-linker 2 (+) ) 
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29 30 
Sr^J5£byho MSR-1 inker l(+)05'5fc^tcriPstI1^-r MVX^ me>ONE0-N* l>^y-Y -5^— i:NEO-N' 2>^^-f 

S'^^JClf^R-linler 2tT :=-—V >:^^\.Xmm^ — Sr-^tb-eiXlOOpmoleADx. Taq^K y p« ^2. 5U(0. 5 

^fci?>(Oia^rCCAAGC"d?#^$ttTl^^o ^tc. MSR-li ^ D ^PCR^^^y — ?e^(250iiiM Tris-HCl(25T:-epH8. 3), 

nker 2(-)(7)3* *^(;if«coRV1^-f 5' 5S«gtcri^— E 375mM KCl, ISmM MgCl2)20// 1, lOOmM DTT 1.0//!. lOniM d 

mtT:=-— y \.xmm't^fc^<O^WGGTT€G''il>^H NTP 0. 5;/ KlOmM dATP, dCTP, dGTP, dTTP), mmSki4mg/ 

-^$nTv^5o mi)o.25/ii=sr*Dx.. M^m&f>noouucfj:^x o\^mm 

I0 0 8 5J (b) 2o<DV>:fy-<D^m *^^»Dx^Co ^*>e>0«l^^?K(c ^ ^^7^;r>r/W>^-JS 

pcR7^>:7^^—^^ffiv^T0^M<o$lJ|JB^m^o»fgB^usr^^ ^^pL^^co^#-cpcRSr^Tofco -r^j^t^^. 9sx:4^m<o 

'^cO-t:>^;^MSR-linker 1(+) T >'^-fe V;^ MSR-li nker 10 :^y' iy'^^3Qmm^ ^^\.Xf)^h. 72X^10^m<omm^ V 
l(-)§'^l^•^i^lOOpmole^ffl«L. Taq:^Ky ;^ ^2. 5 TS^S^^^TLfCo ^ (DPCRRiJ;^;0^?>7KfflS:^ t) ttl 

U(0.5Ml)i:PCR^^ixr7 7«^g(250iiiM Tris-HCl (25t:-Cp b^OrtcDlO/x l(-10XH^2/z l^^AP;t. »CV^-eSyPS^ 

H8.3),375mM KCl. 15mM MgCl2)20Ml. lOOmM DTT 1.0// ^EcoRV 20U (1 ^ I) ^ XXManMl 20U(1 m 1) ^JPx.. 

1. lOmM dNTP 0.5/zl (lOmM dATP, dCTP, dGTP, dTT *S:7m lAPx.;rc^{C37t:t?l^raSi?S$-^fCo R^^M 

P). mmSk(4mg/ml)0.25pLl^mK.. *J^^fid5100/zl t^. 0. 8%T;^f ><.yyw^ffiVNfc50mA 305^^0^^* 

^/i-;^>f /w^— ?K^*PL^^(0^#-ePCR^fro^Co "T^^ ^ivtcmQ.Skh(D^^> V^W^ tiM^fCo :i<OT:ifu--:;^ 

^XZJ^72X:2^m<O3:^^'riyy^30mm^M\.X:^^i^^ 72 ^m^^L^l^^ #^b^^fc7K^^^>S:fc'-<^y h-e^^gtLTDNA 

x:io^m(omm^i.xRjt^^mrTvtco ^lopcRSiS^ 20 mmt\^±o 

M;6^e>7Kffl^5l»9aL^OF^O10/ilJCl0XH^?K2 /zl [0 0 8 8] (d) mRV — tNE(f(D^m 

^Mx.. l^\^^XMmmmPstl 20U(1 utD^XXMcomi PCRt^^/^^W ^^,^V^TMSRy >-;^7— BB^iJ^Mu-NEG^iE 

20U( 1 M 1) «:JP;t. 8Sll7K<l:7Ml;t;Px.fc=^tc37t:-Cl^ ^U^IrS^Lyho _hfB(b)*3i:i;f(c) -CfijK$n.fc#iB?iJ(D 

MS/S^it/Co Rlt^mn. 0.8%r;;?fa— ;^y/V^ffiV^fc DNA^-iE:ix^mOOpmole=^ffl;t Taq^ y ^ — ^2. 5U 
SOmA 305>M<^m^*»(C# bfCo ^/V(^^:g360nin<D^ (0. 5 ju 1) i PCR^^ y^r — ?K (250niM Tris-HCl (25t:T*pH 

in-^^ffil^bT^M^iXfcm lkb(D^^>^ KSr^O I? ttlL 8.3),375mM KCl, 15mM MgCl2)20M 1, lOOmM DTT 1.0// 1,1 

/Co rcOT;«fa— >^^>r^l.5ml^.x— :y^^;lA4^5S'^:9^ OmM dNTPO. 5 // 1 (lOmM dATP, dCTP, dGTP, dTTP) . ff^^SA 
ll«ST*15,OOOrpm-C10^ra3^^i>b. ^hihtiTk^m^^::' (4ing/inl)0. 25// l^lrJPx.. Mm^MmoO u U^ti: ^ X ^ 

[0 0 8 6] >^^^^ KpUC18SrPstI^3j:r^SmaI-e«L3® 30 ^— MlS^P b^cO^#-CPCR^tTo:fco 't*^ctt>^>. 95^:4 

bfc^CO^mi/zKlng DNA)(C*fbT. J:|50DNA^^K ^^^(DAPl^toS^. 95t:i5>^. 55^:15)^^*5 i; 1^72^:2 

0.5//1^*OX.. oV^TDNA^-r^— :x^riy bVer.2<D :9^ra<^3;^7^ :7^^^30IhI^ t) igLT;6^e>. 72*C105;>WO 
I?K2.0//l^Sr*Px.. 16r-C305)^raS;^^$-^/Co SiS^K^ LTS^S^^T bfco roPCRSiS^yK^^^^TKffi 

:;^:MII=i>'t'7^>'h-t/X-XLl-BLUE0. ImlJiliJPx.. zlC-b-CS ^^^mV^<D^<D10fiUZ.10XHmM2 til^M^. 2Jc 

O^KSiS;$'^;^c^> 42t:-C60#Kf»i/3 ^;/^^*PX V^-e^iJRg^^Pstl 20U{1;/ l):|3J:OTamHI 20U(1//1)^ 

fco 2^ra7K±{cav^fc^. soc:©;a6^o.9mi*px.. 37t: Mx,^ mMyH^^ 7 ^mxrcm^37x:x 1 mm^ft^^^ 

Xmmi^:r.--:fy — xmmmmVtLo 5,OOOrpm'C15:)-ra^ Q,S%T:^X2^:K^/U^m\^^tiSQmk 30^ 

Lfc =1 > t-x h ±/l^^mm LTl; lQ<om^X 2 tfcco It LT^g^a ^ttfcS^^O. 9kb(D^^> K ^-e? t> ttl b/Co ^ (D 
lOO/zg/mlcDT^-t^v-y ^-^^tfTVt-i/y >':7'l/— h 40 T;(f a— ^^^^^-^-L 5ml^:=L — >^{CAtbJS'i>5>Slti-C15, 

(C^V^fCo 37X:-e-8fe:^«L. OOOrpm-ClO^J-H^'L- b. Wfettyt*^®^ t'-S^y ht*^ 

K<o5 -^^Fffef-MSRy >';«7— DNA;i»5}f A$^^ mi^XDmmnt l^tco 
TV^^t,cO^^U^pUC18/MSR^ L/Co [0 0 8 91 (e) NEO^iSe^iX;;^ h n ^^>|r fco;«7-fe b 

[0 0 8 71 (c) Mu-NEO^ae^ffliR^^cO-gJ I9 ttl L pSVP(D)S/NE0--(OM^iZi^ 

psyp(D)s/m)f)^huu'im»B'^mmmm^w V m-tti #e>tbfcDNA(MSRy tNEo^c^^^is^o) ^mmm i 

4\c^'rmMmm^^-r^5'±>^:^y'^ xm^hivrcy''7:^^ KpSVP{D)s/NEO-^M^jAA/f£o pSVP 

(NE0-N'l)^iB?(l#:^3 5{C^t-3' Tl^^^^^:^ (D)S/NE0^PstI:|3J:t/BaiiiHIT*x^— V-^^/W^-f v^in^?.^ 

— (NE0~N'2)Sr-^J^Lfco NEQ-N' l7"^>f -r— <^ a >M;3gbyt(rtK^SV40 polyA^pfC ^>PstI-y--r hi^n^ 

5*^mz.mcoRV^^ h-^^. m>-N* 2(Oy mma^aMil m^<^thX\^^^::Lt{:^X^)o r<D^mi//l(lng dn 
-y-^ h>^#^L/Co pNOW/CMV-A^y A lng(0. 1//1)){;^ 50 A)fC^bTNEO^3t€^<DDNA^|g0.5/il^APX. Pstl-B 



(17) 



10-179169 



31 

-ry— v-3>-^5/ hVer-2(Dm2.0Ml^*IlX.. 16*C-e30 

BLUE 0. ImKcAPx. ^±'C3Q^mR^^^'^tim. 42t:-e 
60#ra^iX3 5/:5^Sr^jpx.fCo 24>B7k-b(C®l^irc«, SOC 
^^^IrO. 9mlAP;t. STt:-^^?^^:!.— — -C^®^^ L 
;^Cc 5,000rpm-ei5>ra]S^L-5>^b_h«$r^Sibfco 

Lri:10(^)t!l^-C2ftcO100Mg/mlC>TVe'->'y V-Sr-g" 

MSR y V;<7 —mm\^mM $ tufcMu-NECrate^ S^-g-tpDNA 
;65^A $ tbT V ^ ^ t> CO ^^G418BttT?$Sm LTS Ay (pSV 
P(D)S/NEO-A)o 

(0 0 9 01 (f) mwcm-Ak<omm 

^T. mMmitmm(0:^m'r^. pSVP(D)S/NEO-A;0^e>NEO 

:^^Y pN0W-l(c*a;^3Z^tpr ir{cJ;9pN0W-2PA>S:f^]^L 

0W-2A^f^Mb. ^V^T>^^;^^ KpEXP-BL2;&^e>'K»9tfi 
LfcMCSv^^ h n >'^^j5K-t-SDNAiB^(iSrpNOW-2A(cm^ 

^y JfASB3?(ISrfco^^^^>5' — j^rpNOW/OfV-AA 

10 0 9 1] 

mmms] 

(1 )pN0W/CMV-AA^^V^/c3 

(a) ::3 > iZ/l.^::^ ^^cDNAOpK pN0W/CMV-AA-^(Oiffl^ 
-^"7:^% K-<^ pNOW/CMV-AA<DMCS-B(Cjt>E^^*a^ 

T>^^-fe:v^:/^>f -x'— ^fflv^-C3^:^U:^Co pNOW/CMV-A 
A lng/0. 1/:/ l^$!jRB^^XbaI*5<tU?NotIt?MSbyc:^. 
#e>tVfc>^^>^^ KSr-g-tP^mng/O. l/il{;i*|-bT. =^ 
^-iZ/w^^ci^ V-cDNA^ffi^^cDfci^cDir ^ -r— ^ 

T^/^-fe'>x:/^>r-^— Sr^tt-miOOpmole*nx. DNA 
^^y— >3 hVer,26r>I?g2.0Ml^APxT16t:T* 

1-BLUB 0. ImlfCjPx.. ^±T*30:»'ras:iSm. 42t:T*60|i^ 



32 



*0.9ml*Dx.. 37t:-ei^rav^-:«;--C^m^«LfCo 5, 
OOOrpmT^li^ra^^^L^bJiffiSr^SibTto ^^-y^f^lC^ 

f!l'a^t?2ttoDioo/ig/iDi<oT>'ifv'y >'^-g-tfr>if*vy 

<ODNA^s^fA$i^-CV^^t>(OSr^Ay/Co «a^iZ.*ttfc^ 

mSiSJU^S:?*mbfc(gB?U#^2 8)o 
10 [ 0 0 9 2 1 (b) ^^CHO»ffJia(DHFR:^att)--<oae^ 
^A 

^4^Ji&iljfiL«{FCS, GIBCOth) =^10%^*P LfcF12^±&(GIB 

SrlxlO'cells/mljC/^^J; 5{-?i!^L. itt^60imnCO^-< 
i/^(;iflt^. 37t:, 5% C02<O^#-e24^ra^*bf::o ^ 
^cDft:bl9(;ifce>;0^b^by ^:7^>:^^ 
^-^^^(BRLtt) tS-^bfcS/zgODNACrJ^^iZ/l-^^^-st 
e^^^*a^3Z^A/fcpN0W/CMV-AA) ^^-g^tf 10%FCSa§APF12:* 
*te5ml^iPx.l6^ra^*bfc:o Uyh^SfBia^ V y :7^V 

X 10^cells/ml{C;feS J: 5 {-400m g/ml(0?ga[r*G418^^ 
ffibfco 37t:, 5% C02<D^#-e23ira:lg«bfci:r^l92 

[0 0 9 3] (2)3z>'^/w^->^^^|^g^ 
(a) G418 W14*EBJiacr)itm i v U^/UM 



30 =1 V>?'/W^c=:V]^^l/^/l>^|r^^bfct ^t*<DG4 
18^if^4t*^;l43V^x*7k^•^fcofc;^)^ nix^(D5 '^^^C> 

tCo «^V^T. 10%FCS^;&PF12^i4&{CG418Wtt^jia^j!g^ 
L(2xl0Wls/mlitS). ^la^ n — ^-5mlSr^tt^tt2 

> h /cC ^ ^ Vmrnm^m^ L^c ^ r 52 x lO^ce 

l^mj5K010%FCS)^;&PF12^«6^S:2mlJ!;Px. 4 0^^ 

40 a^lrfflO^Lfc^:i5. t^TOy^-r v'^-ei4;^g/2ml^M 

^U^/U<om:^^-^rc^ a — >'7-3f^ll.8//g/nil{-]^b 

[0 0 9 4] 

imi] 



(18) 
33 

s 1 Mi8mitf^ti->(D:j>if)i^->m±m 
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&-1 7-3 8-3 9-3 10-3 




7.0 11.8 7.2 7.8 8.8 



[0 0 9 5 J 

( 1 ) pNOW/CMV-A§rffi \^^tc=^> vooj 

afeCHO^eajia ism^xwm --oae^^A 

^y:^^ K^i?^ pN0W/CMV-A(OMCS-B{cM^5Z^A/y^Co 
^4^l&iljfiL^ (FCS, GIBCOtt) ^ immM L fcF12^^ (GIB 
COtfc) r tt{CDHFRat€^^$r:^« LfcCHO*fflJ!a« 

^ixlO'cells/mllC^^e^J: pt^iS^bs ffl:@60inmCDT^^ 

(BRLth) ^ ii-^ Lyt5/2 g<^DNA(rz >->//W^- Vjt 
^SrM^iZ^ A^fcipNOW/CMV-A) ^^tpl096FCS?S*DF12J§±te 20 
5ml^*P;tl6^S^«L^Co b i^c*BJ§a ?r h y > 

O'cells/mKc/^^ J: 5 {C400// g/ml<7)@S-CG418^^tPl 
0%FCS^*PF12:lg:^{ci^Jia^?glSb. m^lrO. Iml/ 1!:^ 

fCo 37^:, 5% C02CO^#-C231K^^bfci::5960!?^ * 

«2 G418ifftti^ o-><Dn >^^a 



*/l-4^48»>^/^^{;l;^oV^Tco^^#^jia^5;9^^nG4180S^4^^ 
(a) G418W14^Jia<Dlim ^ =1 -^^)V^z^ Vjg^ 

l8^if^4^^c*5v^TS**-efco)t^^ rtte>co5'^;6^e> 

/Co ^V^T. 10%FCS^JPF12^*{&(CG418W14*SjiaSr«S'^ 
b(2xl0^cells/mljga). ^JiS>^ n — >5ml^^*X^ix2 
5cm'(0:*/p^^ — >^ ^ ^ =1 (cfiSxfco M'^t^ ^ :^y/u=r. 

I^C*a^(O10%FCSl^*PF12^ift^2mlAPx.. 40^:^ 

U-</U(Dmf>^o tc^u — >llkm, 8 ti g/ml{;i^ LfCo 
[0 0 9 7] 





5D 6H llA IOC 9G 




2.3 4.0 6.8 3.4 2.5 



[00981 (b) MTXtC J: 5 r ^ ^ Kat^e^it*! 

^iirfc^. ffi^i*cOMTX^i§j^fe^;l^PX3te^lt(liS:^To 
tCo M—^f^tVX. MTX lOnM, G418 200Mg/ml^iP^ 
fclO%FCS^*PI-MElitlgi^fe(GIBCOtt, ''N>r ^^1^^^^ V i: 

^^llASr^g-^b. 25cm'<D:Jl3/U^\ — :7^:;^=2{;zm^^> 

SiL. m cm^<DFcsmMi-mumM aom mx, 200 At 1/ 

ml G418Sr*Px.fct>CD)^2ml;tJPx4 0ra^SLfc^. Jg« 

S3 MTXiii|i»<DaBffii?n 



MV^r. MTX 50nM. G418 200m g/nil^*Px.fclO%FCS^iP 
*ffi(50iiMMTX, 200iul/ml G418Sr;!jPx.fct>cO) ^2inlAPx.4 

[0 0 9 91 

[issl 



40 





- lOnM 50nM 


£^(/£g/ml) 


6.8 9.4 18.6 



[0 10 0] 



(19) 
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35 



36 



(1) l: MFN-^, 
mMm^ t mm<0^m^. t MFK-^ (Gene, lO, 11M. 19 

A b^ho G418-fe- U i?^ 3 t: h IFN- $ (OB^ U^/V^ * 

S4 G418Wtti7n->CDIFN- i3«*a 



[0101] 
[1^4] 





G 


72 


66 


10 


20 


^±3(IU/niI) 


149.000 


130.000 


98.800 


55.800 


31.800 



[0 10 2] (2) MTX|CJ;^7'7;^$ Ka€^=^li<© 
mmm4 tP^<0^«l-Ct MFN-/JM!ti!'n-V72$rffi 

*5 llTHii{i«©aifii»a->72©t MFff-i3«^fi 



^.^ 5 (Dal 9 -efco fco 
[0 10 3] 
[^5] 





0 50 


M3£&m/ml) 


130.000 645.000 



^J'a — :x7222^;loV^riiJfiLW^:Nfi(CH(>-S-SF1tf II, GIBCO 

OAtg/ml G418, 50nM MTX^iPx.yh:^ite-e®lKk b^ho 

[0 10 5] @mm^^ MFN-i3ffi^4^ffly^Lfc^ 
m> 473,900IU/ml-Cfc*9. 10%FCS^An^^ tSf^i^^CD^ 
mSr#/cio 30 



15 (1) -^#^^1 MFN-i3cDNA^*1^3Z<A/fcpN0W 
/CMV-ASr, ^jfiLm:^*fe(CHO-S-SFM II, GIBCOtt, 

xmcmmmmi^M^^mxv. mmmz.2QQiig/mi g4i 

[0 10 7] 
[«6] 



[0 10 6] (4) «JkW^i^feSr>«V^fct: MFN-jSiS^* 

«6 MjfiL««»T«FSbXtG418S»fti^n-><7>t hlFN-iSM^i 





SFIO SF14 


^^(ID/ml) 


68.000 50.000 



X ^i57k 5p oate^i^ife ^ ^ prig {z.-r^mm^ 

[0 10 8] 
[BB^iJ*] 

gB^iJ#-^ : 1 
iB?iJc7>S$: 41 



r : NO 



#^§:^-MS:^ : Cleavage-site 
ffffifir® : 0^1 
40 : Cleavage-site 

#«fi:fi : 8^9 

^Wi^^m-rm-^ • Cleavage-site 
#ffiee : 13"14 
4#f^*^-t*IB^ : Cleavage-site 
W&Um ' 20^21 
^f^^^Tfa-f- : Cleavage-site 
^tE^S : 24*25 

: Cleavage-site 

: 30"31 

50 4$®S:*-t*iB-^ : Cleavage-site 



(20) 
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37 



38 



: 40'41 



TATCCCGCGG AATCGATGAT TACCGTACGG AATTCGGGCC C 



[0109] ia^lJ#-^ : 2 
BE?0<^ft$: 39 



T^^f-tl^:^ : YES 
W^^^^^% ' Cleavage-site 
#®Sr*i-|S# : Cleavage-site 

ACGGCGCCTT AGCTACTAAT GGCATGCCTT AAGCCCGGG 



* #«E^S : 4*5 
4#®Sr^-t"IB-^ ' Cleavage-site 
#ffi^g : 13'14 
#@S:^'t"fS-^ : Cleavage-site 
^^^m : 18" 19 
4#®S:*-riB# : Cleavage-site 
10 : 26"27 

W^Sr^-riB-^ : Cleavage-site 
#$E^a:® : 32'33 
#^^^^-t*IB-?- : Cleavage-site 
* : 34*35 



[0110] iB?iJ#^ : 3 
iE?U<DS^: 29 

rv^-fe-^^;^ : NO 

#^^^i~|B^ : Cleavage-site 

AGCTTCCGCG GCTGCAGGGA TCCATCGAT 
[0111] IB?U#-§- : 4 
iB?iJ<Dg$: 29 

iB?ij<^M : mm 

TV^-feV><. : YES 
^W^^^-tW^^ ' Cleavage-site 

mm 

AGGCGCCGAC GTCCCTAGGT AGCTATTAA 
[0 112] ia^iJ#^ : 5 
mmm^: 37 

mmm : mm 



^#&^g :0'1 

: Cleavage-site 

#^^g : 9*10 
20 #®^^*-t*lB^ : Cleavage-site 
#^E^aB : 16*17 
W^^^-tnd.-^ • Cleavage-site 
#^^S : 18*19 
W^^^-tU-^ ' Cleavage-site 
}^ #^E^g : 25*26 



*#^E>K:S : 0*1 

#®Sr^'^ia-^ : Cleavage-site 
30 ^^^m • 3*4 

#®^^i~|B-^ : Cleavage-site 
W^^m. ' 8*9 

#^^^-^15-^ : Cleavage-site 
: 18*19 

#^Sr^i-|B-^ : Cleavage-site 
r : 23*24 



tVTV-^-^^^^^ : NO 

40 mm<DW^ 

#®Sr*-r!S^ : Cleavage-site 
#:fiE^e : 6*7 

#®^^*t*|S-§- : Cleavage-site 

^^(omm ' i&(omm ^m>m ^ #^E^e : 9*10 

CCCCGCGGGA ATTCTGTGGA ATGTGTGTCA GTTAGGG 
[0113] mm-^ : 6 hTKn : ^mik 

mmm^ : 32 mm<Dmm - m(omm -^^um 

mm<om ■ mm t i^^^ : yes 

50 W.¥\(OW^ 



41 



39 



29 



29 



37 



39 



#®^^i"lB-^ : Cleavage-site 

CCCTGCAGCT TTTTGCAAAA GCCTAGGCCT CC 

[0 1141 m^m-^ ' 1 

EJIJ<^S$: 31 

CCCCGCGGTG TGGAATGTGT GTCAGTTAGG G 



(21) 
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40 



^^M(omm ' m<Dmmi ^^dna 

rv^-fe-v;^ : NO 

#SS:^^-t*lS-^ : Cleavage-site 
mE^m : 6"7 



[0115] E?0#-^ : 8 
mmcOM^: 16 

m^mmm • m(om^ ^^dna 

AATTGGGCCC ATCGAT 
[0 116] @a^lJ#^ : 9 
BB^fJOg^: 16 

mm 

CCCGGGTAGC TATTAA 
[01171 iB?lJ#-^ : 10 
mm<DM^-' 41 

m^(Dm : mm 

GGCTGCAGTC CCTCATGCTT CGACCATTGA ACTGCATCGT C 



itT>^±>:^ : NO 

4$^Sr^'^"IB-^ : Cleavage-site 
#^EffiB : 9" 10 

#^«r^i-|B-§- : Cleavage-site 
: 12*13 



^rV'^-fe^^';^ : YES 

20 mm<ow^ 

#®^^-t-|E^ : Cleavage-site 
^ftfi^S : r2 

^^S-S-f-IE-^ : Cleavage-site 
#SEffig : 8^9 



^mm(omm ' i&(omm ^^dna 

T^^^-feV;^ : NO 

30 #^Sr^i"|B^ : Cleavage-site 
#ftfi[S : 7 "8 



[0 1181 Ba?lJ#-g- : 11 
ia?UOS$: 32 



mm 

atagatctaa agccagcaaa agtcccatgg tc 
[01191 mmm-^ : 12 

lE^UOg^: 28 

mm<Dm mm 

mm 

ggctgcagct tcacgctgcc gcaagcac 
[01201 mmm"^ 13 

mm(OM:^: 29 

mm<Dm mm 



mm<Dmm - i&(omm ^^mk 

T>'^-t>^;^ : YES 

mm<DW^ 

#^^^i~lB-^ : Cleavage-site 
^&&m ' 3^4 



mm<omm • i&<Dmm ^^dna 

T^^^-feVX : NO 

#iS^^'t~IB-^ : Cleavage-site 
: 7 "8 



50 iBMcoaiH : m<omm ^mm 



32 



31 



16 



16 



41 



32 



28 
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41 42 
Tl^^±l^P^ : YES *#^£{a:fi : V2 

gH?lJ(D#® #m^|gi-|5^ : Cleavage-site 

#®Sr^"t-lB-^ : Cleavage-site * #^E^g : 3"4 

mm 

GGGGATCCGG GGTGGGCGAA GAACTCCAG 29 
[0 12 1] gE?US#: 14 
mm<DM^-' 50 

T>^±ly^ : NO 

4#®$r^t*IB-^ : Cleavage-site 

^Wt^^^-tm-^ : Cleavage-site 
: 8*9 

#®^*-riB-^ : Cleavage-site ^ 
mm 

AGCTTGATAT CATCGATGCG GCCGCGGTAC CAGATCTCGT ACGTCTAGAG 50 



mmE^m • 13" 14 

W^^^'f'IB^ : Cleavage-site 
: 19"20 

^Wc^^-tW.-^ : Cleavage-site 
10 ^iE^m : 30"31 

it#®^^-riB-^ : Cleavage-site 
^^&m ' 32*33 
^^Sr^-t-fB-^ : Cleavage-site 
: 38*39 

^Wi^m-tm^ : Cleavage-site 
^SE^^® : 44*45 
#^€r*-riS^ : Cleavage-site 
: 50*51 



I 0 1 2 2 1 iB?iJ## : 15 
iB^U<Og$: 50 

mm(Dmm : te<o^K 

T>'^-fe^>';^ : YES 



: 11*12 

#^Sr*-riB-^ : Cleavage-site 
#^E^m : 19*20 
4#^Sr^-riS^ : Cleavage-site 
#^E>&S : 22*23 
#^^^-riB-^ : Cleavage-site 
: 32*33 

W^^m-rm-^ : Cleavage-slte 
^^^S-TlB-^ : Cleavage-site ^ffi^S : 38*39 

: 0*1 30 #®^S-ria^ : Cleavage-site 

#®S:Sr^*t*lE-^ : Cleavage-site ^S-^tt • 44*45 

: 4*5 . Cleavage-site 

#m^^-riB-^ : Cleavage-site * #^^tt : 50*51 

ACTATAGTAG CTACGCCGGC GCCATGGTCT AGAGCATGCA GATCTCTTAA 50 

[01231 gB^ij#-^ : 16 ^mm<omm • m<Dmm ^j^kdna 

mm<OM^: 47 r^-^iri^v^ : NO 

mmcom : mm iB^yo^m 

^(O^ : -^^ W^^m-rm^ : Cleavage-site 

CCGATTACTT ACCGCCATGT TGACATTGAT TATTGACTAG TTATTAA 47 
[0124] iH?lJ#-^ : 17 ♦ga?fJ<D@S : f&cD:^®^ ^^DNA 

la^ucos : mm mmco^^m 

mcom : #m<^ig-t*iH^ : Cleavage-site 

h i^- : mmV^ 4^ ^iEeLM : 4*5 

mm 

CCATCGATCG GTTCACTAAA CGAGCTCTGC TTATATAGAC CTCCC 45 
[0 12 5] m^m^ : 18 50 Sa?lJ(Ofi$: 30 
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43 44 

m^mm -.mwt * t v^-t >^ no 

h sK D i?- : il^-R 4*@i Sr^-ri2-§- : Cleavage-site 

CCTCTAGACTGT GCCTTCTAGT T(KXAGCCAT 30 

[0126] iB^J#-i- : 19 5Sg2^J©a3S : i&<omm ^^DM 

iB?lJ©fi^: 30 T:^5^-feV^ : YES 

10 ii$m^«-riE-g- : Cleavage-site 

hjKat?- : ji:^^^ 555 : 3"4 

CCAGATCTGTAC CCATAGAGCC €ACCGCATCC 30 

[0127] ia5iJ#-§- : 20 ★iB3?iJ©ffi« : tecD;^^ -g-^DNA 

E?^lJ<^S$: 32 TV^-fei^;;^ : NO 

: mW-trm-tm-^ : Cleavage-site 

hxKDi?— : iS^i^ ^ #l£fi:S : 3"4 

TTGGATCCCT GTGCCTTCTA GTTGCCAGCC AT 32 

[0128] ia?ij#-^ : 21 li^iB^ijoas : m<Dmm -B-^im 

mM(OM ^ : 32 -y . YES 

= • #®^^-riS-^ : Cleavage-Site 

bsKav^- : -si- ^t^^m ■■ 3"4 

TTCGTACGGA TCCCATAGAG CCCACCGCAT CC 32 

[01291 iH?!l#-§- : 22 ♦BB^^UOSa : tecO;^^ -g-^DNA 

ia?lj<^*$: 30 r>'^-fei^^:NO 

mm<Dm ■■ mm so is^u^^ft 

m<7ym : #m^*-rfH^ : Cleavage-site 

AAGCGGCCGC TCTCAACTTG CTTTCCTGTG 30 

[0130] iB?IJ#-9- : 23 SB^IjoaS : -g-JEigDNA 

iB3'!J<^fi^: 28 T:/^-fe^>'>^ : YES 

mm<Dm mm gB?^j©#m 

h jKn i^- : ii:^^^ ^ft-Cig : 3"4 

CCTCTAGAGC CAGTTTCAAA CTTTATTC 28 

[0 1 3 1] gB?iJ#-^: 24 h^ai?- : 

ia?!iw5$ : 28 mm<Dmm ■■ m<r>mm -s-^dna 

m^S<Dm:mm T:^^-feV^:YES 

ATCTTGTTCA AGCATGCGAA ACGATCCT 28 

[0132] IBJIJ*-^ : 25 ^©1^ : 

iB?flJ<OS $ : 651 h D i^- : 

mm<Dm:mm so BBawj^as : cdna 



mSl^^-r^-^ ■■ Cleavage-site 
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45 



46 



T^'^'^l^:^ : NO 

4#®Sr^'t"|B-f- : Cleavage-site 
^flEfiCg : 0*1 

#®Sr^-t*ia-^ : Cleavage-site 
#ftfi:g : 651*652 
#®cS:*-riE-^ : CDS 



* flpfiEffiS : 8. . 568 



: 11 



mutation 



mutation 



mutation 



mm 



GTCCCTCATG CTTCGACCAT TGAACTGCAT CGTCGCCGTG TCCCAAAATA TGGGGATTGG 60 

CAAGAACGGA GACCTACCCT GGCCTCCGCT CAGGAACGAG TTCAAGTACT TCCAAAGAAT 120 

GACCACAACC TCTTCAGTGG AAGGTAAACA GAATCTGGTG ATTATGGGTA GGAAAACCTG 180 

GTTCTCCATT CCTGAGAAGA ATCGACCTTT AAAGGACAGA ATTAATATAG TTCTCAGTAG 240 

AGAACTCAAA GAACCACCAC GAGGAGCTCA TTTTCTTGCC AAAAGTTTGG ATGATGCCTT 300 

AAGACTTATT GAACAACCGG AATTGTCAAG TAAAGTAGAC ATGGTTTGGA TAGTCGGAGG 360 

CAGTTCTGTT TACCAGGAAG CCATGAATCA ACCAGGCCAC CTCAGACTCT TTGTGACAAG 420 

GATCATGCAG GAATTTGAAA GTGACACGTT TTTCCCAGAA ATTGATTTGG GGAAATATAA 480 

ACTTCTCCCA GAATACCCAG GCGTCCTCTC TGAGGTCCAG GAGGAAAAAG GCATCAAGTA 540 

TAAGTTTGAA GTCTACGAGA AGAAAGACTA ACAGGAAGAT GCTTTCAAGT TaCTGCTCC 600 

CCTCCTAAAG CTATGCATTT TTATAAGACC ATGGGACTTT TGCTGGCTTT A 651 



GCTTCACGCT GCCGCAAGCA CTCAGGGCGC AAGGGCTGCT AAAGGAAGCG GAACACGTAG 60 

AAAGCCAGTC CGCAGAAACG GTGCTGACCC CGGATGAATG TCAGCTACTG GGCTATCTGG 120 

ACAAGGGAAA ACGCAAGCGC AAAGAGAAAG CAGGTAGCTT GCAGTGGGCT TACATGGCGA 180 

TAGCTAGACT GGGCGGTTTT ATGGACAGCA AGCGAACCGG AATTGCCAGC TGGGGCGCCC 240 

TCTGGTAAGG TTGGGAAGCC CTGCAAAGTA AACTGGATGG CTTTCTTGCC GCCAAGGATC 300 

TGATGGCGCA GGGGATCAAG AiaCATCAA GAGACAGGAT GAGGATCGTT TCGCATGCTT 360 

GAACAAGATG GATTGCACGC AGGTTaCCG GCCGCTTGGG TGGAGAGGCT ATTCGGCTAT 420 

GACTGGGCAC AACAGACAAT CGGCTGCTCT GATGCCGCCG TGTTCCGGCT GTCAGCGCAG 480 

GGGCGCCCGG TTCTTTTTGT CAAGACCGAC CTGTCCGGTG CCCTGAATGA ACTGCAGGAC 540 

GAGGCAGCGC GGaATCGTG GCTGGCCACG ACGGGCGTTC CTTGCGCAGC TGTGCTCGAC 600 

GTTGTCACTG AAGCGGGAAG GGACTGGCTG CTATTGGGCG AAGTGCCGGG GCAGGATCTC 660 

CTGTCATCTC ACCTTGCTCC TGCCGAGAAA GTATCCATCA TGGCTGATGC AATGCGGCGG 720 

CTGCATACGC TTGATCCGGC TACCTGCCCA TTCGACCACC AAGCGAAACA TCGCATCGAG 780 

CGAGCACGTA CTCGGATGGA AGCCGGTCTT GTCGATCAGG ATGATCTGGA CGAAGAGCAT 840 

CAGGGCaCG CGCCAGCCGA ACTGTTCGCC AGGaCAAGG CGCGCATGCC CGACGGCGAG 900 

GATCTCGTCG TGACCCATGG CGATGCCTGC TTGCCGAATA TCATGGTGGA AAATGGCCGC 960 

TTTTCTGGAT TCATCGACTG TGGCCGGCTG GGTGTGGCGG ACCGCTATCA GGACATAGCG 1020 

TTGGCTACCC GTGATATTGC TGAAGAGCTT GGCGGCGAAT GGGCTGACCG CTTCCTCGTG 1080 

CTTTACGGTA TCGCCGCTCC CGATTCGCAG CGCATCGCCT TCTATCGCCT TCTTGACGAG 1140 

TTCTTCTGAG CGGGACTCTG GGGTTCGAAA TGACCGACCA AGCGACGCCC AACCTGCCAT 1200 

CACGAGATTT CGATTCCACC GCCGCCTTCT yBDGAAAGGTT GGGCTTCGGA ATCGTTTTCC 1260 



[0133] E^US^ : 26 



: 0*1 

4#^Sr^i~lB-^ : Cleavage-site 

: 1321*1322 
#@:^lr^'^|B-^ : transposon 

: 1. . 354 
m^^m.^W^^' : CDS 

: 355.. 1146 
#^^*-t*IE-^ : mutation 
^WSlW ' 358 



iB?lJCD:l$: 1321 

m<om. • 

mm<Dmm ■ cDNA 
T>^±>:^ : NO 



^^Sr^-flB-^ : Cleavage-i 



site 
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47 48 
GGGACGCCGG CTGGATGATC CTCCAGCGCG GGATCACATG CTGGATTCTT CGCCCACCXX: 1320 
G 1321 



10 13 4 1 K^J#-f- : 27 
ia?U(DS$: 470 

m,M<Dmm * cdna 

Tl^=^±>:^ : NO 

4f®S^^t"IE-§' : Cleavage-site 
: 0^1 



10 



* ^iE&m - 470*471 
#®Sr^-riE-^ : WJH poIyA signal (1) 
flPSE^m : 6. . 234 
#®SrS"t*|B-^ : terminator 
^^^m • 20. . 25 
#SS:Sr^'t*|5-^ : terminator 
: 96. . 101 

#®Sr^-t*IB-^ : bGH polyA signal(2) 
#fte:S : 241. . 469 
4#^^^*t*IB-^ : terminator 
#^E^e : 331. . 336 



Cleavage-site * 

CTAGACTGTG CCTTaAGTT GCCAGCCATC TGTTGTTTGC CCCTCCCCCG TGCCTTCCTT 
GACCaGGAA GGTGCCACTC CCACTGTCCT TTCCTAATAA AATGAGGAAA TTGCATCGCA 
TTGTCTGAGT AGGTGTCATT CTATTCTGGG GGGTGGGGTG GGGCAGGACA GCAAGGGGGA 
GGATTGGGAA GACAATAGCA GGCATGCTGG GGATGCGGTG GGCTCTATGG GTACAGATCC 
CTGTGCCTTC TAGTTGCCAG CCATaCTTG TTTGCCCCTC CCCCGTGCa TCCTTGACCC 
TGGAAGGTGC CACTCCCACT GTCCTTTCCT AATAAAATGA GGAAATTGCA TCGCATTGTC 
TGAGTAGGTG TCATTCTATT CTGGGGGGTG GGGTGGGGCA GGACAGCAAG GGGGAGGATT 
GGGAAGACAA TAGCAGGCAT GCTGGGGATG CGGTGGGCTC TATGGGTACC 



SB^IJCOS^: 1392 



28 



m^^}(omM • cDNA 

T^'f^^ly:^ : NO 



60 
120 
180 
240 
300 
360 
420 
470 



#^^^-MB-^ : Cleavage-site 
^tE^m ' 0"! 

#®€r^i-|S-^ : Cleavage-site 
#ffi>&S : 1392*1393 

w^^m-rm-^ - cm 

: 106. . 1263 



GGCCGCTCAC AACTTGCTTT CCTGTGTCCA ATAGCACTGC AGACTCCAGT ACTAGCCTGT 60 

CCAGAGCAGC AAGTGAGAGG AAACAAGCCA GCATTGTAAG AGGACATGCT TCTCCTCCCT 120 

CTCTCCGTGC TGaCCTGCT CACACAGCCC TGGAGATCCC TGGGAGCAGA AATGACAACC 180 

TTTTCTCAGA AAATACTGGC CAATGCCTGT ACCCTGGTTA TGTGTAGCCC CCTGGAGAGT 240 

GGCTTGCCTG GTCATGATGG ACAAGATGGG AGAGAATGTC CCCATGGAGA GAAGGGGGAT 300 

CCAGGTTCAC CAGGACCTGC AGGACGAGCA GGAAGGCCTG GATGGGTTGG CCCTATTGGG 360 

CCGAAAGGAG ACAATGGCTT TGTTGGAGAA CCTGGACCAA AGGGAGACAC TGGGCCACGT 420 

GGGCaCCAG GTATGCCTGG ACCAGCTGGA AGAGAAGGCC CCTCAGGGAA GCAGGGGAGC 480 

ATGGGACCTC CAGGCACACC AGGCCCCAAA GGAGAGACTG GGCCCAAAGG AGGAGTGGGT 540 

GCCCCAGGCA TACAGGGCTT CCCAGGCCCC TCGGGTCTCA AAGGAGAGAA AGGTGCCCCC 600 

GGGGAGACTG GAGCCCCTGG ACGTGCTGGG GTGACAGGGC CTTCTGGAGC AATAGGTCCA 660 

CAGGGCCCTT CAGGTGaAG GGGCCCCCCA GGACTGAAGG GGGACAGAGG TGATCCTGGA 720 

GAAACAGGAG CAAAGGGGGA GAGTGGGCTT GCAGAGGTCA ATGaCTCAA GCAGCGGGTA 780 

ACCATCTTAG ATGGACATCT ACGCCGGTTC CAAAATGCCT TCAGTCAGTA TAAGAAGGCG 840 

GTGCTCTTCC CTGATGGCCA GGCTGTCGGG GAGAAGATCT TCAAGACAGC AGGTGCTGTA 900 

AAGTCATATT CAGATGCAGA GCAGCTCTGC AGAGAGGCTA AGGGACAGCT GGCCTCCCCA 960 

CGCTCTTCAG CCGAGAACGA GGCCGTGACA CAGATGGTCA GAGCCCAGGA AAAGAATGCT 1020 

TACCTGAGCA TGAATGACAT CTCCACGGAG GGGAGGTTCA CTTACCCCAC TGGGGAAATA 1080 

CTGGTCTATT CCAACTGGGC CGATGGGGAG CCCAACAACA GTGATGAGGG ACAACCAGAG 1140 

AACTGTGTGG AAATCTTTCC TGATGGCAAG 'EKAATGACG TACCCTGCAG TAAGCAACTC 1200 
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49 50 
CTTGTGATCT GCGAGTTTTG AGCTCTCCCA OXACCCCAG GGAAGGGGCA GTGCCCAGAG 1260 
CTGTGAGCTG CCAACATCCC AATAAAAAGG TGAOXTCTG CTGCTCAGGG CTTCXXX:ACT 1320 
GAGCCACGGG ATGAGGCCAC CAGGCAGGCC TCaATGGAA CTCCTCCXn'C AGAATAAAGT 1380 
TTGAAACTGG CT 1392 
[01361 ifia^JS-^ : 29 * 
iayiJ<DS$ : 94 : Cleavage-site 

mm<om:mm: ' 0*1 

m<om ' ^m^m-tm^- Cleavage-site 

h^tii^- : m.m^ #ffifie: 9r92 

mm<Dmm - m(omm: ^^dna * 10 

SB?U 

GATGAATGTA TGTCACaAC TGGGCTATCA GGGAAAACGA AATACCAAGC GCAATGTTGA 60 
ATGGGGGATG TGACTAGTAG TTAAGTTAGA TATC 94 

[0137] mnm^ • 30 >^mm<omm • m(omm ^^vm 

IB^ycDS^: 50 Tl^^-^l^:^ : NO 

• — #®Sr«t~IE-^ : Cleavage-Site 

GATGAATGTA TGTCAGCTAC TGGGCTATCA GGGAAAACGA AATACCAAGC 50 
[0138] iB?0#-^ : 31 * h^n v?- : 

lEjijos^ : 48 mm<Dmm ' m<Dmm ^^dna 

la^lJcDS : Ti^^irV>^ : YES 

m^^i^ : -^m * 

TATTTCGTTT TaCTGATAG CCCAGTAGCT GACATACATT CATCTGCA 48 
[0 1 3 9] ga?U#-^ : 32 He h^i^x^i^— • 

mm<DM;^ : 44 mm<omm • m,(omm -^^dna 

mM<om : mm t^^-^^:^ : no 

m<Dm. • -^m TV 30 

GCAATGTTGA ATGGGGGATG TGACTAGTAG TTAAGTTAGA TATC 44 
[0140] iB?lJ#-^ : 33 ♦IB^IJcT^aS : ft&O^^ ^^DNA 

iB?U<oS$: 50 t:/^-^:/;;^ : yes 

: #m^^-ria-©- : Cleavage-site 

h:^Kn>?- : it^Jt^ ♦ #^E>e^B:3"4 

IBM 

GATATCTAAC TTAACTACTA GTCACATCCC CCATTCAACA TTGCGCTTGG 50 
[0141] iB?iJ#^ : 34 SB^lJcOffi® : m<omm -a^^DNA 

iB?fJ<^g$: 23 T>^±>y^ : NO 

iB?ij(^^ : mm: ia?ijcD#m 

mol^ : #^Sr«-riB-^ : Cleavage-site 

b^Di^^ : 3'4 

GATATCGTTT CGCATGCTTG AAC 23 



[01421 la^lJS-^ : 35 b ^Kn i^- : 

iB^y<oss: 23 m^mmm - i&<omm ^^dna 

mf\\<Dm : ^® T>'^-fer>';=^ : YES 

m<DWc : 50 mm<ow^ 



m 



51 

#®^^-t*IB-^ : Cleavage-site 

mm 

GGATCCTCAG AAGAACTGGT CAA 

[(341 |g4t^. DWR^-^^y hmmm^y:^^ KpSVP 
(D) S-lf^M<0 :7 D ^ — h Sr^t-c 
[13 51 igSf^. NE0:<7-^';y b«i|«:7^^>^^ KpSVP(D) 

[El 61 [3 6(^. DHFRj^J-fe-^/ h-<^>5'-pSVP(D)S/DHFR 
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52 



23 

^ [0 71 0 7fi. NE0:;^7-fe:5' h-<i5^^-pSVP(D)S/NE0f^ 
[0 81 0 81^. MCS;57-fe: h-<:5^ iJ' -pEXP-BL2f^SacO 
[0 91 0 9fi. *^?g<D%^><:^^>5^>-pN0W/atfV-A^|| 
10 [01 01 01 Oli. ;^^5gcO^3^-<:?^^-pN0W/CMV-A 

[01110111^. ^mm<omm.^i!^ i^-pNowcm-k 

[0121 01 2fi. *%K<?^^^-<^:^-pNOW/afV-A 
A(0^5'>^§:^-ro 



[011 



Amp' 



Ndel 




Nde I + Pvu 11 



BBV linker 7-i^*-^>v 



Amp 



ColBor 




ColEr ori 



[021 
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m3] 



MC8 



Amp' 




EcoR I + Hind III r^r^xY Amp' 

~Z ► 

CV4 Linker Ht'-v'jy 




CotEl ori 



Cc^EI ori 



OHFRmRNA 



[El 61 

PD1 



DHFR cDNA 



|Psti^: !:j:j j4:j:j -^»KHBgl H| 

PD2 

Mutation 



Psl I + Bgl II 



Econ I 

Sac fl 
Hind HI 





Apa 1 




aal 



ColElorl i pSVP(D]S-1 



Amp^ 




Pst I + BamH I 



SV40 pA 



Mu-DHFFI 




CdEI ori 
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m4] 



PSl 




ColEl oil 



SV40 DMA 



PSV40/BH 
BamHI-^ A. 60 Kb r^BamH 



Amp 



OoIEl Of I 



I SacTi • EcoR 1 1 P$v«o^ ^^>r P8t 1 1 




Sac M + Pst I 



Sac J 



Amp' 



eooR I 



CdEI ori 



Amp' 



CotE1 orl 




ColEl Oft 




Amp' 



1 SPSV40 9?*- 7^*'-ya*^ 




Col£) ori 



I 



SV40 pA 
BamH I 




SV40 pA 



SV40 




Amp' 



BamH I -h Oa 1^' x^l^ 



Aitid' 



(30) 0-1 79 1 69 



ims] 



P53 




SV40 ONA 



ColEl ori 



UCS 



BamHI 



C0IE1 Off 



Ami/ 



CotEl 



Amp' 



EooR I 




Sac n + Pst I r <-/ 



Amp 




(Sacll 'I- Pst t 



SphI 




1 SPSV40 97*- -y3> 




Amp' 

I sph I r V/ xxy 



Sphf 



ColEI orl 




iBamHlE Z^l^g^ZZ ^Ap^l. Caal| 
SV40pA 



Amp' 



BamH I + Cla I 



SV40 pA ^<r~vrj 




CdEI orl 



Amp' 
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4 
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Amp 



pBBV 



HCS 








Secll 




aa t 




EOOA V 




Spl 1 




EooRI 




Apa J 



CdB orl 



EooR I + Apa I ^- 



Amp 







Ncte 1 
Sacri 




aal 




BxiRV 




Spll 




EooRI 




CdEl orl 



Ssc 



CdElorl 

I Sac IW aal y <-/ 



I Sac U I 



[ AM I - Cla 1 1 




BooR V4 Spll r iv xX\ 



OotElorl 



Apal 




Col£l crl 



1 



Apai+EcoRv Tri'rr/" — i 

. MCS 



S«e1( 



Amp*^ 



pKOW-2 



GOCRV 

^1 

EcflRI 



MCSllt^l 



EcoRV*Spll y ^y* IX^ 



Apal 




CaCEtorl 
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[0101 



II 21 



a I 2612 
V2618 



BamHI 1795 



Psti 469 

SphI 261 
Sad) 188 
Ndel 183 




n 3725 



Mu-DHFR 



ColElori 



PA 
Apat 5483 



BamHI 1795 
Mu-NEQ 



PstI 469 

Sf^l 261. 
Sac II 188 
Ndel 183' 



Apal 2612 
ECORV2618 




I 3740 
380- 



CotQ ori 



pA 
'Apal 5483 



Amp'' zvej^yvwitae? 

(bGH pA)^ 0S^l3t&JM^>J»VT7'=U-i.3>i,if±,i, 

CoIQ orl Mvmru -:^> 

Mu-DHFR ««Aa*ut d h f h afe^ 

PCMV tzb-tf^^bjtftaO-fJV^. Major fcTmedla»eifVtt«Tfn^^- 

PSV400E »<fcSV4 03^p«-^- <SV4 0(BB*»jy>«dti) 

SV40pA svao^UT^^i^-s^a^i^iy^A 



Amp' T>t;t'U>«Mfiy 

ColB Off mainiij u •;^> 

Mu-DHFR mmxtstuto H F Rig&F 

Mu-NEO' R««A«n3Mc|-T'<5'>BMW 

PCMV bhtfW h>*Pi>-fAJ^. Major tmmedlate-EaiVttHynt-^- 

P SV4CCE mts V -4 0 <s v 4 omm* v if>^tt} 



4 
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tSl 1] 



<« 1 §^m) 

5' 3' 

MSR-I inker 1 (-i-) 
PstI (CCAAGC) 

MSR-I inker 1 (-) 



( » 2 £ ^ij ) 
3' 5* 
MSR-I inker 2 (-i-) 



MSR-I Inker 2 (-) 
EcoRV (6CTTQG) 



HSR 



7 ^ — 'J > y 




OcXEI orl 



PCRlgfi 



Amp 



PCR^3gfe 



BamK I 



MSR 



P6t I 



BamH 1 1 



NU-NEO*' 





PstI BamHl 



CdEI orl 



